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Design and Operating Engi- 
i, neers may obtain a copy of 
i our new Engineers’ Piston 


Ring Handbook by writing 
company letterhead. 


OVER THE ANDES...OR OVER THE SEAS 
with Speed and Security 


On March 26, U. S. Air Transport 
ended an historic year, without one 
fatality, and without even a serious 
mishap. 

Pan American Airways has partic- 
ular cause to be proud, for its 
regularly scheduled flights wing over 
countless miles of open Atlantic to 
Bermuda, the Azores and Lisbon, of 
wide Pacific to Hawaii, Wake Island, 
the Philippines, and Hong Kong. 
Its South American Passengers look 


Korprers COMPANY - AMERICAN HAMMERED PISTON RING DIVISION - BALTIMORE, MD. 


OTHER KOPPERS PRODUCTS: Coal... Coke . ...+ Treated Timber, Poles, and 


Piling .. . Waterproofing . . . Built-up Roofs. . . 


down on the lofty Andes, see Co- 

lombia, Ecuador, Bolivia, and the ‘ 
Argentine unroll below like brilliant, 

full-color relief maps. 

Routes like this, and a record like 
this, demand a complete depend- 
ability in engines that can only come 
from flawless performance of every 
vital part. 

America’s leading aircraft engine 
builders are all extensive users of 
American Hammered Piston Rings. 


Handling Systems... Special Machinery 


Piston: ‘Ringe. 
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FRONT COVER ILLUSTRATION: Mr. G. Peabody 
Gardner's new 65 ft. auxiliary yawl “Rose,” designed by John 
G. Alden and built by the Quincy Adams Yacht Yard. The 
“Rose” is powered with a three cylinder, 82 hp. Gray Marine 
Diesel. 


! ABLE OF CONTENTS ILLUSTRATION: Typical illustra- 
‘ion of how Diesel-equipped Caterpillar road building equip- 
ment is economically and efficiently building new highways 
‘rom one end of this big country to the other. 
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Exterior and two interior views of the re-powered Rock Island Rail Car. Showing the 


two Hamilton 400 hp. Diesels installed in same space formerly occupied by the gasoline 


engines. 


ROCK ISLAND DIESEL 
RAIL CAR 


By DWIGHT ROBISON 


0. January 31, 1940, the Rock Island 
Railroad put in service Motor Car No. 9007 
equipped with two Hamilton 400 hp. 4-cycle 
Diesel engines. This installation was watched 
with considerable interest by a great number 
of railroad men because the Diesel engines re- 
placed the gasoline engines which were orig- 
inally installed in the car using the same elec- 
trical equipment. The Rock Island Railroad 
changed from gasoline to Diesel operation on 
this car because the original engines needed 
extensive repairs and because of the savings 
which could be effected by the use of fuel oil 
driven units. Since that time, this car has made 


50,000 revenue miles with only 15 minutes de- 
lay due to engine and installation trouble. This 
fine record of performance was accompanied 
with a saving of approximately Ilc per revenue 
mile over the operation of similar gas electric 
units operating in the same territory and on 


the same schedules. 


The Hamilton 4-cycle Diesel engines are 
lighter in weight than the gasoline engines re- 
placed, fit into exactly the same space and 
operate at the same rpm. making them com- 
pletely interchangeable with the gasoline en- 
gines which were originally supplied. These 
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Diesel engines were specially developed for this 
type of work and are extremely rugged and 
simple. They were designed with the idea in 
mind of building an engine with all parts ac- 
cessible and with as simplified construction as 
possible. Some of the major features are tie rod 
construction, dry joint between liner and cylin- 
der head, dual intake and exhaust valves, force 
feed lubrication throughout, simple flyball type 
governor mounted on the forward end of the 
engine, precision bearings, two piece connect- 
ing rods, and double seal liner joints. All of 
the auxiliary pump drives are located on the 
forward end of the engine and can be easily 
removed. ‘The flywheel is machined to fit the 
original coupling supplied and the throttle con- 
trol can be connected to the original throttle 
stand. Due to the fact that the engines develop 
the same hp. at the same speed as the gasoline 


engines, no clectrical alterations were required. 


Very few changes were necessary in the en- 


gine room. Due to the fact that the existing 

piping had been in service for about 10 years, 
all new water and oil circulating piping was 
installed. This piping was made of copper tub- 
ing to eliminate the necessity of using flexible 


connections between the engines and radiators, 
filters and tanks. The heating boiler fuel tank 
was removed and the boiler operates on the 
same fuel used in the engines. Fuel filters and 
lubricating oil coolers are mounted on the 
engine sub-base and the lube oil filters are 
mounted against the existing lube oil tanks. 
The lube oil coolers are removed from the roof 
of the car and the engine jacket circulating 
water system was changed so that the lube oil 
cooler was inserted in the water circulating 
system between the engine water pump and 
engine water jackets. In order to increase the 
life of the storage batteries, the Diesel engines 
are started with 250# compressed air supplied 
by a 7 cu. ft. gasoline engine driven air com- 


pressor. The weight of this unit in operating 


condition with the gasoline engines installed 
was 105 tons and after the Diesel installation 
was made, the weight was reduced to 10214 
tons. This saving in weight was effected by 
removing the boiler fuel tank and by the lowe: 
weight of the Diesels, compared to the gasoline 


engines. 


This unit has now been in operation for 50,000 
miles during which time both extremes of 
weather conditions have been encountered, 
during the winter this unit is operated from 
Rock Island to Sioux Falls, South Dakota, and 
during the summer between Memphis, Ten- 
nessee, and Little Rock, Arkansas. The radia- 
tion provided for the gasoline engines has 
proven ample for the Diesel engine installation 
and maximum circulating water temperature 
reached in summer has not exceeded 180° while 
the lube oil temperature has never exceeded 
170°. This unit has a total of 800 horsepower 
and has maintained a 36 mile an hour schedule 
pulling a standard six-axle baggage car, a stand- 
ard six-axle coach, and two standard Pullman 
sleepers. On flat runs a maximum speed of 67 
miles per hour has been reached pulling a 
standard baggage car and two coaches. 


During the month of March this unit was 
operated on one side of the Rock Island, Sioux 
Falls run, while the other side was maintained 
by a similar car equipped with gasoline engines. 
The total mileage for the month was 12,000 
miles per car. The saving in operating expense 
of the Diesel engines over the gasoline engines 
in fuel and lubricating oil was 10.8c per mile, 
or a saving of $1296 per month. Since this unit 
has shown such gratifying results the Rock 
Island Lines are installing Hamilton 4-cycle 


engines in all their units of this type. 
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This complete, self-contained Diesel generating unit is used by R. E. A. for emergency service on its lines and during 


MOBILE GENERATING 


development of new projects. 


PLANTS 


FOR JO-CARROLL ELECTRIC COOPERATIVE, INC. 


Ti ever-progressive R. E. A. has again 
taken the initiative in utilizing Diesel economy 
and availability. Its most recent application of 
Diesels is in mobile generating units which are 


required for temporary service on new projects. 


Frequently, R. E. A. is unable to secure imme- 
diate service from existing power lines at rea- 
sonable prices or under satisfactory conditions. 
Furthermore, it has been found desirable to 
use mobile plants on new projects for the 
period of a year or so, during which time the 
capacity of the ultimate plant can be deter- 
mined or conditions of purchase from existing 


lines can be arranged. 


The two mobile units on the Jo-Carroll Elec- 
tric Cooperative project in Illinois were pur- 
chased from the General Motors Corporation. 


Each plant consists of two units: one 60 kw. 
and one 40 kw., with a 3 panel switchboard 
consisting mostly of Weston instruments and 
Allis-Chalmers circuit breaker and Westing- 
house graphic voltmeter. The generators sup- 
plied with the engines were made by the Delco 
Products Company. The plant also has Delco- 
Remy battery charging generators and starting 


motors. 


Each engine is equipped with a Full Flow fuel 
filter manufactured by the Commercial Filters 
Corporation, and a Skinner purifier for lubri- 
cating oil, and A.C. air filters. The engines 
are also equipped with Pierce overspeed trip 
governors and Kysor alarm thermostats. The 
plants are mounted as shown in the photo- 
graphs on 4-wheel pneumatic tire trailers, 
equipped with air brakes, signal lights, etc. 


Generators are 440 volt, 3 phase, alternating 


current, 60 cycles. 


The plant is directly connected to the distri- 
bution lines through transformers mounted on 
poles, stepping up from 440 to 7200 volts, 


which is the normal R. E. A. line voltage. 


Future plants will be mounted on dual wheel 
trailers and will also have 3 phase step-up 
transformers mounted on the rear of the trail- 
ers so that all it will be necessary to do to con- 
nect up to the lines will be to move the traileis 
into place and hook them up to the lines. The 
necessary circuit breakers and disconne:! 
switches are also mounted on the trailer, mak- 


ing a complete generating unit. 


R. E. A. has just purchased five more plant 
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each consisting of two 50 kw. Ready-Power 
Company units, direct-connected to Interna- 
tional Harvester Company engines and three 
more plants of General Motors manufacture, 
each consisting of two 60 kw. units. 


The cost of these plants is very reasonable, 
being approximately $125 a kilowatt, with all 
of the overhead charges added, ready for opera- 
tion, and it appears that some of the future 
plants will be even less than this, so that the 
interest. and amortization charges will not be 
heavy. And the plants are equipped with suffi- 


cient automatic gadgets to enable operation of 
the plant with very little labor. 

In fact, it is expected that the plants will be 
shut up, running automatically, at least sixteen 
hours a day. Under these conditions, and with 
a normal expectancy of load, the cost of power 
should not be excessive. The efficiency of the 
machines is very little lower than Diesels of 


larger size. 


The engines are full Diesel, and have all the 
characteristics of larger R. E. A. Diesel power 


cessories 
operation. 


Each mobile plant consists of two 
Diesel generating units with all ac- 
required for independent 


The plant may be closed up and oper- 
ated automatically for periods up to 
sixteen hours. 


plants. Very little water is required as they are 
equipped, as you will note, with radiators simi- 
lar to automobiles and an occasional bucket 


of water is needed for makeup purposes. 


Regulation is stipulated at 314%, which is 
sufficiently good for any of the rural require- 
ments. The fact of the matter is, the mobile 
units will have few heavy loads to contend with, 
and the regulation will probably come well 


within the 314% limit. 


R. E. A. selected Diesels for these mobile plants 
because of their ability to perform continu- 
ously and independently in out-of-the-way 
places. While the basic requirements of these 
self-contained plants were specified, the design 
details were left up to the manufacturers and 
the results have been both satisfactory and 
interesting. It is hoped that the experience 
gained from the use of these mobile generating 
plants will be a valuable feature in the Na- 


tional Defense Program. 
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One of the numerous twin-engined long-range fighter-bombers powered with Junkers 
Jumo 205 Diesels which the German Air Force is holding in reserve for special missions. 


DIESEL-ENGINED WAR- 
PLANES ARE NEEDED FOR 
OUR NATIONAL DEFENCE 


By PAUL H. WILKINSON 


= rearmament program upon which the 
United States has now embarked undoubtedly 
is the greatest in our history. Casting precedent 
aside, the government has called to Washing- 
ton some of the leading aviation authorities 
and production men in the country to help 
outline this vast program. So far, the govern- 
ment has allocated hundreds of millions of 
dollars for aviation equipment including large 
sums of money for gasoline aircraft engines. 
But it is yet to be seen what provision—if any 
—is being made for the development and pro- 
duction of Diesel aircraft engines comparable 
to those in use and under development in 


Germany. 


Recently, the writer paid a visit to Washington 
to ascertain the attitude of various government 
departments to our need for high-powered 
Diesel aircraft engines. There it was found 
that the Bureau of Aeronautics had two Diesel 


projects under way which had been passed on 
to it some years ago by the Army Air Corps. 
In the writer’s opinion, the flight-testing and 
small series production of the Guiberson and 
Godfrey Diesels comprising these Navy projects 


will not be attainable before 1942. The Army 
Air Corps, on the other hand, admitted that 
it was not doing any Diesel development and 
did not even have a Diesel expert on its staff. 
Apparently the policy of the Army Air Corps 
is to wait and see what success the Bureau of 
Aeronautics has with its Diesel development. 
Among the civil experts called in to advise the 
government on aviation matters, none of them 
had seen the production of modern high- 
powered Diesel aircraft. engines recently in 
Germany nor had they flown in a_ Diesel- 


engined warplane. 


In Washington, the question was asked: “Why 
do we need Diesel-engined warplanes?” A 
glance at the photographs accompanying this 
article supplies the answer. Right now, Ger- 
many has thousands of these fast, up-to-date, 
Diesel-engined fighter-bombers in commission 
ready for long-range operations at a moment's 
notice. By way of contrast, we do not have 
even one Diesel-engined warplane nor the en- 


gines for them in the United States. 


The Junkers Ju 86-K twin-engined fighter- 


bombers shown in the first two photog? aphs 
are typical of the up-to-date equipment of the 
tremendously powerful unified air force jp 
Germany. These warplanes with their non. 
explosive fuel oil are practically fireproof and 
immune to electrical interference. Due to thei 
low fuel consumption they have a considerably 
longer flight range than gasoline-engined war. 
planes of comparative power. They are also 
adaptable with regard to the fuel they use and 
can be flown on kerosene in an emergency 
When 100 of these Diesel-engined warplanes 
are in operation there is a saving of 5 tons 
each hour in the weight of fuel required for 
the group compared with the weight of fuel 
required for 100 gasoline-engined warplanes 


of equal power. 


The question naturally arises: “If these Diesel 
engined warplanes are so efficient, why hasn't 
Germany used them in the European war? 
The answer to this is that Germany has built 
these long-range fighter-bombers for a specific 
purpose and is keeping them in reserve until 
the right time comes to use them. Military 
strategists doubtless will agree that the same 
question could have been asked a year ago 
concerning the 70-ton Diesel-engined tanks 
which Germany had in commission but had not 
then used in warfare. No one will deny the 
effectiveness of these tanks, however, when the 
time comes to use them for the purposes for 


which they were intended. 


No excuse can be offered for our unprepared: 
ness in Diesel aviation in the United States 
The success of this type of power plant in Ger 
many has been publicized for the past 5 years 
in DIESEL PROGRESS which is widely cr 
culated in Washington. Up to the end of June 
of this year the writer had contributed 5 
articles to this magazine comprising 134 pages 
of material and 243 photographs and drawing 
calling attention to the subject. Numerous 
other writings have been contributed by him 
to magazines and newspapers, and a revised 
edition of his book, DIESEL AIRCRAFT 
ENGINES, is ready for publication. 


Much of our unpreparedness with regard to the 
Diesel aircraft engine in the United States ca 
be attributed to selfish opposition to a new 
type of power plant. Such opposition, of cours 
is to be expected against any new and superio! 
process or device by those who previously hav¢ 
enjoyed a monopoly. One of the favorite «rgu 
ments advanced against the Diesel has bee? 
that Germany has taken the Diesels out of het 
warplanes and has replaced them with gasolint 
engines. Knowing German efficiency, is it no! 
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ridiculous to assume that after installing special 
machinery for mass production and building 
thousands of Diesels, Germany would relegate 
to the scrap heap engines representing an in- 


vestment of many millions of dollars? 


Now that our National Defence is being sub- 
jected to close scrutiny, it is evident that neg- 
lect of the Diesel aircraft engine has consider- 
ably weakened our air defences. Propaganda 
to the effect that we do not need these up-to- 
date power plants has lulled the United States 
into a sense of false security. Opposition has 
delayed the proper development of suitable 
Diesel aircraft engines to such an extent that 
now it is very dificult for us to catch up with 
Germany. Although the Diesel situation is bad, 
it can still be rectified if the government 
brushes aside needless opposition and _ old- 
fashioned ideas and tackles the problem in a 


whole-hearted and intelligent manner. 


What we now need in the United States is a 
carefully prepared program for the develop- 
ment and production of high-powered Diescl 
aircraft engines comparable in performance to 
those being produced in Germany. This pro- 
gram should preferably be a joint one for both 
the Bureau of Aeronautics and the Army Air 
Corps and should be planned and directed by 
the leading authorities in the country on this 
type of power plant. Placing Diesel aircraft en- 
gine development under the control of an air- 
craft power plant division which devotes prac- 
tically all of its time to gasoline aircraft en- 
gines as has been done by the Bureau of 
Aeronautics, is far from satisfactory. Our back- 
wardness in Diesel aircraft engine development 
new demands 100 per cent activity and enthu- 
siastic cooperation on the part of the govern- 


ment to make up for this inertia. 


As an alternative to a joint development pro- 
gram of this kind, the Army Air Corps should 
establish a Diesel aircraft engine division of 
its own.’ The Air Corps certainly cannot afford 
to wait and see how the Bureau of Aeronautics’ 
Diesel projects turn out if it wants to attain 
parity with the German Air Force. For a num- 
ber of years the Bureau of Aeronautics has 
concentrated exclusively on air-cooled engines 
while the Army Air Corps requires liquid- 
cooled engines for its high-performance war- 
planes. Much valuable time could be saved 
if the Air Corps undertook a comprehensive 
Diesel aircraft engine development and produc- 
tion program of its own for the benefit of our 
National Defense. 


1A Bill to establish in the War Department a Diesel 
Engine Aircraft Division was introdeced by Senator 
Morris Sheppard, Chairman of the Senate Military Affairs 
Committee, at a hearing held before the Committee on 
June 20, 1940. 


Demonstration of some of the Junkers Ju 86-K Diesel-engined bombers of 
the German Air Force. Germany has built thousands of Diesels and has 
installed them in these ominous looking warplanes. 


One of the Diesel-engined Dornier Do 18 twin-engined flying boats used by 
the German Air Force for patrol work over the North Sea during the early 
part of the European war. 
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(EMA@IRE BOLTS BUTS 


NUTS AND BOLTS 
WITH DIESELS 


- is an unusually interesting Diesel 
Engine installation at the Russell, Burdsall & 
Ward Bolt & Nut Co., in Rock Falls, Illinois. 
This big factory—which manufactures Empire 
: bolts, nuts and rivets—has a 750 kw. McIntosh 
& Seymour, and a 275 kw. McIntosh & Seymour 
powered generator set. Up to this time they 
have been using public utility for standby and 
week-end power; but on June Ist, they threw 


the switch and cut out all purchased electricity 


from the plant. 

wi 
At that time they started two Caterpillar cu 
Diesel D17000 Engines, each coupled to a 100 cla 
kw. Electric Machinery Co. generator. The four Be 
engines now make an unusually flexible power = 
set-up. thi 
pla 
For loads under 225 kw., the D17000s are put to ont 
work. ‘Tle smaller McIntosh & Seymour, plus atil 
one or two D17000s handles the load on up —_ 
from that point, until it is necessary to throw =“ 
in the 750 kw. of the larger unit. To that total det 

can be added the D17000s, one by one; the 
275 kw. McIntosh & Seymour; or all three, as bee 

; the need arises. of 

sele 
the load. The company is well pleased with its electric auxiliary generating units. Bottom: Another view of cay 
‘3 power set-up. the auxiliary units with one of the McIntosh & Seymour main frig 


Diesels in the background. 
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W. B. Chaffee Artificial Ice Plant located at East Providence, Rhode Island, where two 180 hp. Atlas Imperial Diesel engines 


DIESEI 
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‘We cost of manufacturing artificial ice 
with power from Diesel engines has been dis- 
cussed many times with claims and counter- 
claims both for and against this type of plant. 
Because of the ever-increasing interest in Diesel 
engines for ice making, it is the purpose of 
this article to describe a typical Diesel-powered 
plant of average size that has been in operation 
sufficiently long to provide representative oper- 
ating figures on fuel and lubricating oil costs, 
maintenance, and repairs and ice production 
records from which actual expenses can be 


determined. 


The W. B. Chaffee Artificial Ice Plant 
of East Providence, Rhode Island, has been 
selected 
above requisites. This plant has a rated capa- 


since it most nearly fulfills the 


city of approximately 80 tons per day with re- 
lrigerated storage facilities for 1500 tons. It has 


have supplied all power requirements since 1934. 
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By WILL H. 


been operating on Diesel-generated power since 
1934, and accurate figures are available on 
power costs, as well as ice production. It should 
be stated at this point, however, that no at- 
tempt will be made to draw comparisons with 
purchased power charges, since both electric 
rates and fuel oil prices vary in different sec- 
tions of the country. Hence, it will be necessary 
for each reader to estimate comparative costs 
on the basis of fuel consumed and tons of ice 
manufactured according to prevailing rates in 


his own locality. 


The Chaffee plant consists of two 10”x10” York 
ammonia compressors rated at 40 tons each for 
ice making, or 65 tons each for refrigeration, 
and directly connected through flexible cou- 
plings to two 6 cylinder Atlas Imperial Diesel 
engines that develop 180 hp. each at 300 rpm. 


Between each engine and compressor is 


FULLERTON 


PLANT DATA 


mounted an AC generator of 50 and 75 kw. 
capacity, respectively. These provide electric 
current for lighting and motor-driven equip- 
ment. In addition, there is a 6” x6” motor- 
driven compressor for precooling well water 
from approximately 50 degrees to 36 degrees F. 
before it is admitted to the freezing cans and a 
similar 4” x4” motor-driven compressor that 
maintains a temperature of 28 degrees F. in the 
large storage room. The day storage room is 
maintained at 22 degrees F. by refrigeration 
from the two main compressors. Motor-driven 
pumps supply all water required from two wells 
on the property, one 425 feet and the other 600 
feet deep. The usual hoists, circulating water 
pumps, air compressors, and other auxiliary 
equipment common to a plan of this type are 
all powered by the Diesel-driven generators. 
The accompanying illustrations together with 


the preceding information will provide the 
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necessary mental picture of the plant required 
for a complete understanding of operating 


costs and production figures to be given. 


The two Atlas Diesels were installed and 
placed in active service in June of 1934 and 
produced 10,801 tons of ice during the bal- 
ance of that year. The first full year of opera- 
tion, 1935, showed the following results: Ice 
manufactured totalled 16,708 tons with No. | 
engine operating 4,780 hours and No. 2 engine 
operating 3,956 hours. Fuel consumption for 
both was 73,505 gallons at 414 cents per gallon, 
and 330 gallons of lubricating oil was used at 
a cost of 52 cents per gallon. The total cost of 
fuel and lube oil was, therefore, $3,479.32 to 
produce 16,708 tons of ice, which amounts to 
only 21.8 cents per ton. Needless to say, this 
represented a substantial saving over previously 


purchased electric power. 


At the beginning of 1937, Mr. Chaffee decided 
to expand his business to include fuel oil as 
well as artificial ice so that fuel consumption 
figures for following years must be considered 
on that basis, since additional power from the 
engines was required for oil pumping. Such a 
combination, however, is not uncommon in 
this type of business and the figures should 
prove interesting even though it is not possible 
to stipulate exactly what amount of fuel was 
used for ice manufacture and what amount for 
oil pumping, except by pro-rating on the basis 
of 1935 when no oil was handled. The follow- 
ing table speaks for itself: 


Oil Pumped 
Year Fuel (gal.) Tons of Ice (gal.) 
1935 73,505 16,708 
1936 79,820 16,320 744,958 
1937 82,124 19,230 905,157 
1938 85,762 17,280 1,112,680 
1939 87,540 17,680 1,755,134 


A corner of the 1,500 ton storage room showing the automatic stacker. Note the unusually 


op 


clear ice produced by this plant. 


Lubricating oil consumption remained approxi- 
mately in proportion to that of 1935 except for 
one year when piston rings other than those 
recommended by the manufacturer were in- 
stalled. The immediate increase in lube oil 
required was so great that the owner returned 
to the standard type at the next overhaul 
period, at which time it returned to normal. 


When the Diesels were first placed in active 
service an arbitrary reserve for maintenance 
and repair was set up on the basis of three 
cents per ton of ice produced or approximately 
$1.30 per horsepower per year. At the end of 
1939, or after five and one-half years of con- 
stant operation, the actual cost of replacements, 
as taken from invoices, amounted to $925.88, 


or only $0.4714 per hp. per year, which is ap- 


proximately one third of the established reserve 
not counting labor or regularly employed per- 
sonnel. Chief Engineer, Clarence Frey, is par- 
ticularly pleased with the condition of both 
Atlas Diesels after five and one-half years of 
constant duty, and reports remarkably slight 
cylinder wear. During this time, the main bear- 
ings have not been touched and all that has 
been necessary on the connecting rod bearings 
has been to remove a shim or two. Each engine 
is shut down for complete overhaul once a year 
during the slack season because there is no time 
for anything but routine adjustment at other 
times when both engines are running constantly 
and both are in operation the greater part of 
each day. Such a record is typical of heavy-duty 
Diesel performance and affords ample proof of 
Diesel dependability for continuous service. On 
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One end of the tank room showing ice being drawn and placed on the conveyor which connects to the 
storage room at the extreme right. The Atlas Diesels can be seen in the engine room beyond at the left. 


the basis of such economical and dependable 
power production it is obvious why the popu- 
larity of heavy-duty Diesel engines for artificial 
ice manufacture is increasing by leaps and 
bounds. One sure way to lick competition is to 
cut operating costs and Diesels will do just that 
with no sacrifice in personnel charges or availa- 
bility when power is required. 


One of these two 180 hp. Atlas Imperial Diesels 
is always in operation throughout the year and 
both are running continuously during summer 
months. 
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The new Fairbanks-Morse, 5-cylinder, 875 hp. Diesel generating unit at Seaford, 
Delaware. Note Nugent twin fuel oil filter and Manzel mechanical lubricator. 


SEAFORD. 


DELAWARE 


By W. H. GOTTLIEB 


c- power plant at Seaford, Delaware, is 
municipally-owned and operated today, but the 
city did not acquire the system until literally 
the plant had sold itself. It is common practice 
for municipalities, intent upon enjoying the 
economies of home-owned Diesels, to vote a 
bond issue and purchase the generating equip- 
ment. They have the assurance of reputable 
engine manufacturers and the example of other 
successful projects to guide them. But in Sea- 
ford, the utility company was firmly entrenched 
and was determined to block public acquisition 
of a power system. The battle was carried all 
the way to the United States Supreme Court. 


In an effort to give the city the Diesel plant it 
desired, Fairbanks, Morse & Co. assisted in 
formation of the Seaford Light & Power Co. 
This privately-owned company received a fran- 
chise for a light plant and distribution lines, 
with the understanding that the city could pur- 
chase the system at any time within five years. 


It was agreed further that any profits accruing 
to the system before the option was exercised 
would be subtracted from the purchase price. 


Thus, the Diesel plant had to prove its worth 
before purchase would be consummated. It 
took just eleven months to convince Seaford 
that the plant should be bought without delay. 
Earning prospects were so good that Fairbanks- 
Morse was willing to accept certificates payable 
only from plant revenues. The company’s confi- 
dence was justified, for in the first twelve 
months of municipal operation, the plant 
earned a profit of $43,680, nearly double the 
amount required for interest and retirement of 
certificates. 


The original plant, put into operation on 
November 1, 1937, contained three 300 hp. 
Fairbanks-Morse Diesels, each of four cylinders, 
14 x 17 in., operating at 300 rpm. and using 
mechanical injection, crankcase scavenging, and 


General engine room view showing the 
three original F-M, 300 hp. Diesel gen- 
erating units in the background. 


the two-stroke cycle principle. Each engine was 
direct-connected to a 200 kw. AC generator 
and 714 kw. exciters, all the product of Fair- 
banks-Morse. 


At the outset, the plant served about 500 cus- 
tomers and the engine capacity was more than 
ample, but Seaford was destined to grow. The 
du Pont company chose the town as the site 
for a large Nylon factory to employ more than 
1,500 persons. The factory has its own power 
plant, but the fact that Seaford could give 
assurance of adequate cheap home electric 
service to the army of du Pont employees 
influenced that company in selecting this par- 
ticular location. 
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With the community nearly doubled in size, 
demands on the power plant came perilously 
near to capacity. Customers numbered nearly 
1,000 and Seaferd hastencd to install a new 
Fairbanks-Morse engine. This 875 hp. unit has 
five cylinders, 16 in. bore and 20 in. stroke, 
and runs at 300 rpm. It is a two-cycle engine 
with pump scavenging and has solid injection 
of fuel. The engine is connected to a 606 kw. 


generator; the exciter is driven by a V-belt. 


To accommodate the new power unit, a 50 x 
50 foot extension was added to the original 
building. The ground is comparatively soft and 
all four engines’ bases are supported by piles. 


The well-lighted, well-built brick structure is 


is mounted an Allis-Chalmers Type “A” rock- 
ing contact voltage regulator with built-in re- 
sistors, change-over switch and voltage-adjusting 


rheostat. 


Both the large Model 33-D engine and the 
three smaller Model 32-E units utilize the fuel 
system perfected by Fairbanks-Morse. Injection 
pumps, one for each cylinder, are located in a 
built-in auxiliary fuel reservoir kept primed 
automatically by a single special built-in supply 
pump. Since the injection pumps are sub- 
merged in fuel, there is no need for separate 
piping to each pump. Excess fuel delivered to 
built-in fuel reservoir is returned through over- 


flow by gravity to day tank located below floor 


Seaford Light and Power Company’s modern plant. 


located on the banks of the Nanticoke River. 


Engine auxiliaries are placed along the river 
side of the plant and face the control end of 
the engines. Transformers and switches are 
housed in an annex and arranged so that the 
Marquette Electric switchboard is flush with the 
side wall of the plant. The board is equipped 
with Roller-Smith instruments. On one panel 


level. The pumps are operated by cams and 
force the oil through differential spray valves 
directly into the cylinder combustion space. 
Isochronous governors regulate the amount of 
fuel passing through the pump suction valves. 
All the engines are equipped with motor-driven 
synchronizers operated from the switchboard. 


- Seaford stores fuel in a 15,000 gallon tank and 


a new 25,000 gallon tank. An F-M_ transfer 
pump permits unloading oil from river barges. 
From storage, the oil flows to the three 300 
gallon dav tanks for the smaller engines and 
to the 600 gallon tank for the large engine and 
is then drawn through screens to the engine 
reservoirs by built-in supply pumps. All tanks 
are equipped with Liquidometer tank level 
gauges. A Nugent filter is employed on the 
large engine. Cities Service fuel is used for all 


engines. 


On the three Model 32-E units, lubricating oil 
is pumped to a multi-point mechanical lubri- 
cator which supplies both bearings and cylin- 
ders. Main bearings are of the ring-oiling type. 
On the large Model 33-D engine, a_ built-in 
high-pressure pump circulates oil to a header 
in the lower base and then by branch lines to 
all main bearings. Cylinder lubricant is dis- 
tributed by a mechanical lubricator. Standard 
Oil Co. lubricating oils are used, Diol 55 in 
the three 300 hp. and Tres in the 875 hp. 
Purolator filters are installed on the 300 hp. 
engines. All lubricating oil is centrifuged peri- 


odically with a Goulds Hydroil. 


All four engines have enclosed cooling systems. 
Three F-M pumps bring raw water from the 
river, three more circulate the jacket water and 
a seventh serves as an auxiliary which can be 
switched to either use. A Permutit softener 
prepares water which is circulated through the 
engine jackets from 500 gallon and 200 gallon 
soft water tanks. Jacket water is cooled in 
Schutte-Koerting shell and tube heat ex- 
changers. 


The Model 33-D engine has an oil-cooling sys- 
tem for its pistons. The same pump that sup- 
plies raw water to the jacket water heat ex- 
changers sends river water through a Schutte- 
Koerting oil cooler. Each engine is provided 
with a water-cooled exhaust manifold from 
which an overhead exhaust line, painted alum- 
inum, runs out to individual vertical Maxim 
silencers. Exhaust pyrometers are Alnor. En- 
gines are equipped for air starting. Three new 
air starting tanks have been added to the first 
three, but the original Fairbanks-Morse com- 
pressor remains adequate to all needs. The 
original plant contained a Diesel Plant Special- 
ties Co. alarm system. A new Roller-Smith 
alarm panel was added with the 875 hp. engine. 


In two and a half years of operation, the total 
engine repair bills were but $200. There has 
never been a breakdown. Thus, repair costs 
average only $80 a year. 
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Above: Battery of F-M motor-driven cooling water 
pumps. The Schutte-Koerting heat exchanger, and 
Alnor pyrometer show in this view. The valves 
are Crane. Left: The flush type switchboard with 
Roller-Smith instruments and Allis-Chalmers volt- 
age regulator. Below: Exterior view showing the 
four Maxim exhaust silencers. 


Seaford’s well-equipped plant is returning ex- 
cellent operating results. J. F. Deakyne, plant 
superintendent, reports generation of 12 kwh. 
per gallon of fuel. The cost per kwh. is re- 
ported at 4 mills at the switchboard and less 
than 714 mills delivered to the customer. 


This operating record means money in the 
bank for Seaford. At the end of the first full 
year of municipal operation, Jan. 31, 1940, 
balance and receipts totaled $71,651.35. Oper- 
ating expenses of the plant and line depart- 
ment amounted to only $16,896.75. Total dis- 
bursements, aside from interest and debt re- 
tirement, were $27,970.93, leaving an operating 
profit of $43,680.42. With $10,332.70 paid out 
in interest charges and $13,000 for debt retire- 
ment, there was still a net profit of $20,347.72. 


These savings are being passed on to the con- 
sumer. Only recently, rates for domestic con- 
sumption were substantially reduced. 
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Tix: “Wm. Penn”, one of the largest Diesel 
lnips ever built for river service, was launched 
pn June 19 from the Neville Island Marine 
Ways of Dravo Corporation. Representatives of 
fovernment and industry from the Ohio Valley 
were among the 1,000 guests who watched the 
ill-welded twin-screw Diesel towboat slip side- 
ways into the Ohio River after it had been 
christened by Mrs. Thomas M. Woodward, wife 
of the Vice-Chairman of the U. S. Maritime 


Commission. 


Mr. and Mrs. Woodward were guests of honor 


ata luncheon meeting held to celebrate the oc- 
asion. Commissioner Woodward addressed the 
assembly on “The Significance of River Trans- 
portation in National Defense”. 


Vhen completed, the “Wm. Penn” will enter 
the service of the Union Barge Line Corpora- 
ion as the most powerful boat in that com- 


The spectacular launching of the new Diesel River Towboat 


wm. 


By DOUGLAS SHEARING 


pany’s “Great White Fleet”, and will play a 
prominent part in the two-directional move- 
ment of traffic on the Ohio and Mississippi 
rivers. Designed to push, stop, steer and flank 
large flotillas of barges fastened to her prow, 
the motorship will stem the rivers, under aver- 
age conditions, with not less than 10,000 tons 
of freight. 


The vessel has a hull 176 feet long, 36 feet 
wide and 10 feet deep when fully equipped and 
carrying her 21 day supply of fuel, she will 
have a draft of 6 feet, 9 inches. Her two en- 
gines are eight-cylinder direct reversible Super- 
ior Diesels rated at 650 hp each. Each engine 
drives an 84 inch, four blade propeller. 


The propulsion of the craft is unique in that 
the prepellers are partially enclosed by a spe- 
cial tunnel design and fully encircled by modi- 
fied Kort Nozzles. These features increase the 


PENN 


WILLIAM PENN. 


propulsive thrust of the vessel and make it 
possible to combine maximum pushing power 
with exceptional maneuverability. As a result 
of the Kort Nozzle installations, it is estimated 
that the effective push developed by the boat 
will be increased approximately 30 per cent 
above that which would otherwise be developed 
from the rated capacity of the engines. 


To enable the “Wm. Penn” to steer equally 
well either backward or forward, two sets of 
rudders are used, one ahead and one aft of 
the wheel. This combination insures successful 
flanking on those occasions when flanking is 
required, although screw-propelled boats ren- 
der flanking necessary only at infrequent 
intervals. 


The Great White Fleet will now have four 
Diesel towboats, these being the “Neville”, 
“Peace”, “Dravo 42”, and the “Wm. Penn”. 
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View showing five of the fifteen waterfalls in the Grand Coulee D am during the 1939 flood season. Note concrete trains atop the bridge. 


DIESELS 


By THE middle of 1941, the most stupen- 
dous construction job ever undertaken will 
reach the primary completion stage. At that 
time, the great Grand Coulee Dam and irriga- 
tion pumping plant will be well along toward 
completion and the Dam itself, together with a 
portion of the huge power plant, will be 
finished. 


The most concentrated railroad freight move- 
ment in construction history will become a 
record to shoot at for many years to come. 
And the twenty husky little standard-gauge 
Diesel locomotives will have more than earned 
the pleasant retirement in a friendly, peaceful 
junk-heap (unless they are assigned to service 
on the Shasta Dam concrete pouring job— 
which is not likely). 


HAUL 


By CHAS. F. A. MANN 


Because of the great size of Grand Coulee Dam, 
with its base more than 500 feet wide—two or 
three city blocks—and its length nearly three 
quarters of a mile, two huge trestles were built 
by the MWAK Company for the construction 
of the original Foundation Dam. The first 
trestle was built with its center-line 93 feet 
from the upstream face and a second with its 


centerline 312 feet from the upstream face. 


Across these huge steel structures, containing 
about 16,000 tons of structural steel, most of 
which lies buried in the deepest part of the 
dam itself, came the concrete and steel trains 
in an endless stream that never stopped for 
nearly three years. In this original job under 
the Mason-Walsh-Atkinson-Kier contract for the 
Foundation Dam, there were fourteen Daven- 


30.000.000 TONS 


port DE-10 Diesel Electric ten-ton locomotives. 
These hauled four concrete cars or buckets, 
mounted on a single four-wheel steel flatcar. 
Each of the four buckets handles four cubic 
yards of concrete, each yard of which weighs 
approximately two tons, or a total of 32 tow 
of concrete per trip. An extra space for one 
bucket on the car permits a crane to deliver an 
empty and remove a loaded bucket each round 
trip toward the area of pour. 


After pouring some 10,000,000 tons of concrete 
and carrying half as much tonnage of structural 
steel, valves, forms and piping, these two giant 
trestles were dismantled during the summer of 
1938 and construction of a single high-level 
trestle was finished by September, 1938. ‘The 
trestle is 3,600 feet long and its towers vary 
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Remote-controlled Davenport Diesel- 
Electric locomotive with concrete train. 


from 185 to 205 feet above the line of the 
Foundation Dam. Concrete flowed in an end- 
less stream for the greatest single concrete or 
masonry project in the history of the world, 
into the waiting groups of four 4-yard concrete 
buckets, to be hauled out on the bridge railway 
and dumped into the forms. Nearly 600,000 
yards of concrete have been poured at Grand 
Coulee in a single month. Over 20,000 tons 
were poured in a_ single twenty-four hour 


period. 


To the original fourteen Diesel-electric loco- 
motives, six more have been added to the fleet. 
During the greatest period of concrete pouring, 
a 32 ton cement train left the giant mixer 
every 90 seconds. Out on the structure full— 
back empty—and at a faster clip. The Daven- 
port Diesels are equipped for remote control 
from six positions on the cement car, so the 
operator is also the hook tender and can safely 
operate the cement trains from most any point 


on his load. 


For about 4,500,000 cubic yards of concrete 
the average haulage was 1,000 feet and for the 
remaining 6,500,000 yards it was 1,600 feet, 
which gives a ton-mileage of astronomical pro- 
portions. Across this four track railway will be 
hauled some 13,000,000 tons of concrete and 
7,000,000 tons of steel, conduit, valves and 
piping. About 30,000,000 tons of material will 
be piled up on the haulage record sheet of the 
three trestles, all of which has been handled by 
these tiny, standard-gauge Diesel locomotives. 
They have a 4 cylinder, 88 hp. Caterpillar 
Diesel, with an 80 hp. Westinghouse D.C. gen- 
erator and two 43 hp. Westinghouse motors 
geared to the axles. Each Diesel locomotive has 
a drawbar pull of about 6,500 pounds, which 
was increased by about one ton of ballast to 


prevent wheel slippage, on six of the loco- 


Lowering 8 tons of concrete off a cement train at Grand Coulee Dam. 


motives. So, across the top of the World's 
biggest dam, in the hot dry desert summer 
winds and in the cold snowy winter storms, 
this fleet of twenty locomotives has piled up 
some of the most startling records ever made 
by Diesel engines. Here, instead of fuel con- 
sumption, dependability and flexibility was the 
cost-determining factor. One failure in the 


schedule of one cement train means that 25% 
of the Coulee concrete pouring capacity is tied 
up. And when you're pouring nearly 1,000 tons 
of wet concrete so stiff it will hardly flow, each 
hour of each of the thirty days in each month 
for over two years, Diesel dependability takes 
on a meaning unlike any other meaning in the 


catalogue. 
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This novel geared side-wheel Diesel-driven ferry must be almost amphibian to negotiate the rap- 
idly changing channels and beach landings of Coulee Lake as it fills behind Grand Coulee Dam. 


GEARED 


, vast lake behind Grand Coulee Dam is 
rising fast. By the Fall of 1940, practically 
every highway crossing of the Columbia River 
between the Great dam and the Canadian 
boundary, a distance of about 150 miles, will 
have to be revamped. Bridges are being 
drowned out. Old ferry routes are being 
widened and their approaches flooded by the 
rising waters of Coulee Dam. The immediate 
problem on the major routes is to provide an 
extremely flexible, low-cost ferry service that 
can negotiate the rising flood, navigate new 
currents in strange channels with speed and 
safety, and literally “find a place to light” right 
on the beach! 


At Keller, Washington, where State Highway 
No. 4 crosses the Columbia, the Coulee Lake 
will be wide and follow a swiftly changing 
shoreline. This is caused by the fact that the 
lake will be deepest and widest here as it is 
very close to the upstream face of Coulee Dam. 


By CHAS. F. A. MANN 


The highway leads north to the rich mining 
and forest country in Okanogan County, the 
wildest, most rugged, and largest county in the 
state, with the town of Republic at its northern 
end. 


The State Highway Department early this year 
decided to replace its antique cable-drawn ferry 
with a modern, flexible little ship that could 
shuttle across the river quickly and provide fre- 
quent service in rush hours. With the landing 
slips being constantly changed — hauled up the 
sides of the rising shoreline by tractor, nothing 
but a flat-bottomed side wheeler would work. 
Propellers wouldn't last a week. The vessel 
must be of shallow draft, easy to repair and of 
cheap wooden construction. You hit a rock in 
the river and run the ship ashore for a little 
expert carpentering and back into service it 
goes...! This is characteristic of all Columbia 
and Snake River vessels. Steel hulls acquire 
dangerous, permanent dents that cost money to 


SIDE-WHEEL FERRY 


repair. Gasoline and steam power were out be- 
cause of expense, fire hazard, and repair facili- 
ties. Fuel is also hard to get and expensive. 


The state arranged with Thomas Tuttle, of 
Lakeside, Washington, an old time Columbia 
River boat builder, to follow out his best ideas 
for a ferry with a capacity of eight automobiles 
and passengers. J. D. McVicar, of the Highway 
Dept. Engineering Staff represented the state 
in designing the craft. Plans were drawn, based 
on the builder's experience over many years. 
The result was the new ferry L. A. MacLeod, 
with the name of the home port of Seattle— 
150 miles away—carried on its pilot house. 


The ship is of heavy wooden construction, 
draws 18 inches loaded, is scow-ended and flat- 
bottomed like a fish barge. It is 65’ x 24’ overall, 
and has two paddle wheels just off center, one 
on each side, protected by housings on top. The 
outstanding feature of the entire craft is its 
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One of the two Cummins Diesel propul- 
sion engines installed below decks with 
cover removed. Note the unusually low 
head room. 


Above center — Shop view of the Diesels and transmission hook-up. 
Complete maneuvering controls are carried to the pilot house. 
Next above — View of the power transmission equipment installed. 


compact, elaborately controlled machinery. The 
power plant, all below deck, was worked out by 
A. E. (Duke) Young of the Cummins Northwest 
Sales Company of Seattle, and provides a hook- 
up of two 100 hp. Cummins Diesels, through 
clutches, reduction gearing, reverse gearing and 
a Hypoid gear, with full pilot house control, 
so that each paddle wheel can run forward or 
reverse, alone or together, with one or both 
Diesel engines. 


The layout is set on a riveted steel frame and 
has extremely low headroom. The Diesels are 
center mounted, fore and aft, driving the Hy- 
poid gear, built by Western Gear Works, Seat- 
tle, through Twin Disc clutches mounted on 
each engine. From tke center-mounted Hypoid 


gear, shafts extend at right angles to the Diesel 


drive shaft, to two vacuum operated Twin Disc 
MG125 reverse-gear-clutch units with 1:1 ratios, 
thence through a 13.96 to | reduction gear 
mounted at the outer end of each shaft, on the 
low-speed shaft of which is a chain-sprocket to 
drive the paddle wheel at each side. Flexible 
couplings are provided at each sprocket and a 
separate Bendix vacuum pump, operating the 
two Bendix vacuum clutch controls. Harrison 
heat exchangers are fitted to each engine with 
thermostatically controlled water and lube oil 
temperatures. Engine speed controls, clutch- 
reverse gear controls and all gauges are carried 


up to the pilot house from the engine room. 


Normally the ferry operates on one engine, but 
both may be used, or one held as a spare. In- 
stant control is provided, with quick-acting 
electric starters. The ferry operates from 6 
A.M. to 10 P.M. and make a trip across the 
river in ten minutes, at a speed of ten miles 
per hour. Her paddle wheels are of light wood 
construction, each 9 ft. in diameter. At en- 
gine speed of 1,500 rpm. the paddle wheels turn 
about 40 rpm. The chain sprocket is geared to 
the paddle wheel sprockets at about 21% to 1 
ratio. With one engine operating, she will use 
about 3 gallons of fuel per hour. 


The twin Cummins engines are Model H type, 
6 cylinders 47%” x6”, and have water-cooled 
Twin Disc clutches and a Hypoid gear, all 
cooled by Buckman pumps from cold river 
water. The vessel has four small hydraulic 
rudders, one on each side at each end, con- 
trolled by a lever in the pilot house instead of 


a steering wheel. 


The Highway Department has indicated that 
it wili replace other state ferries on the Colum- 
bia with similar equipment and is highly pleased 
with the performance of this novel ferry that 
can meet all problems of river navigation. 
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E KILBORN SAUER CO 


Exterior of the Kilborn-Sauer plant at Fairfield, Conn., where 
Diesels make hardware and automobile accessories at a reduction. 


YANKEE 


e E'RE for Diesels 100°,"—That is 


the opinion of Kilborn-Sauer Company of Fair- 
field, Connecticut, shrewd Yankee manufactur- 
ers with over a quarter of a century of experi- 


ence. 


This progressive firm, known through their in- 
dustry as outstanding producers of Marine 
Lights, search lights, automobile accessories and 
hardware bearing the trade mark K-3, is man- 
aged by Mr. Howard Kilborn and the three 
Sauer Brothers, Fred, Peter and Henry. 


Their plant in Fairfield opened some twenty- 
seven years ago. Unfortunately, the profits 
were heavily taxed by the fat power bills they 
paid monthly, which grew as the years went on. 
In the early '30s, the savings they had heard 
being brought about through utilizing Diesel 
engines naturally aroused their interest. 


At first, and then it was largely a matter of 
experiment, they purchased a_ second-hand 
Fairbanks-Morse 120 hp., 14” x 17” “YVA" 
Diesel engine, which was installed in 1933. 
Despite the age of this engine, its fine and 


By WILL H. FULLERTON 


efficient performance so delighted Kilborn- 
Sauer that, when their load increased, they 
promptly decided to handle it through Diesels. 


Their first thought was to purchase another 
second-hand engine, but the added economy 
brought about through the savings in fuel and 
lubrication oil, together with a smoother and 
more efficient performance, swung their minds 
to a new Fairbanks-Morse 120 hp., Model 32 
Diesel engine to run with their used equip- 
ment. This decision has proved a very wise 
and profitable one, and has furnished even 
additionai satisfaction and economy. The in- 
stallation of this latter engine was made by 
the Hitchcock Gas Engine Company of Bridge- 
port, Connecticut, and Mr. John Brown, Presi- 
dent of the company, has viewed with particu- 
lar satisfaction the excellent performance of 


this equipment. 


This latest F-M engine, installed in February, 
1936, is of standard rotation for low mounting 
and with a closed cooling system. The engine 
room includes a double panel switchboard, 


MANUFACTURER DIESELIZES 


with necessary instruments with switches for 


paralleling a 96 kva. F-M alternator and a 5 
kw. exciter with a 90 kva. F-M alternator and 


kw. exciter. 


a 


The new type Fairbanks-Morse 10 hp., Model 
45 Diesel engine is utilized in furnishing lights 
for the watchman, and during the time the 
plant is not in actual operation. 


An interesting feature is the item of heating. 
The cooling water is circulated through the 
building to assist in heating the plant. This 
utilizes the heat which is dissipated by the en- 
gine and is sufficient to always keep a chill 


from the plant. 


It might be mentioned here that operation of 
the engine is so simple that though Mr. Fred 
Sauer visits the engine room periodically dur- 
ing the day, the time consumed only amounts 
to 30 minutes. With typical New England 
ingenuity, the Sauer Brothers and Howard Kil- 
born are part and parcel of the operating set- 
up and a vital hard working unit of the busi- 
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Part of the Kilborn-Sauer fac- 
tory where power is made for 
less by Diesel Engines. 


Interior of the engine room 

at Kilborn-Sauer showing the 

two Fairbanks-Morse Diesels. 

Switchboard is in background 

with Alnor pyrometer on bot- 
tom panel. 


ness. The complete production, assembly, box- 
ing and shipping is carried on within the one 
building. 


The Kilborn-Sauer plant itself, is rather de- 
ceptive in appearance, and a comparatively 
small front does not give visitors the true indi- 
tation of the size, scope and manufacturing 
facilities within. Indeed, increased production 
through the years has necessitated additions 


‘0 various parts of the original plant. Broad- 


ening out on both sides, it is complete with 
power presses, automatic buffing machines, 
plating machines, etc. The business, employing 
over 100 men is really non-seasonal (though 
the press of production increases during Janu- 
ary through July) and presents a steady load 


for five days of the week throughout the year. 


Fairfield, with emphasis on home rather than 
industry, and its yearly influx of summer 
visitors, would naturally present a noise prob- 
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lem to many plants. Despite the fact, however, 
that Kilborn-Sauer is adjacent to the resi- 
dential district, its quiet operation denotes the 
success of Diesel equipment. Today, Kilborn- 
Sauer is thoroughly convinced that Diesels of- 
fer the answer to the problem of securing 
power at rock-bottom cost. The genuine en- 
thusiasm demonstrated by this firm over the 
operation of Diesels and their sincere convic- 
tion of both its increased efficiency and greater 


economy makes a convincing picture, indeed. 
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The Fairform transoceanic yacht which is powered with a pair of Gray Marine Diesels 


THE 


FAIRFORM 
FLYER 


A2 


illustrated below. 


Fairform Flyer Diesel yacht de- 
signed and built by Huckins Yacht Corpora- 
tion of Jacksonville, Florida, recently added an 
interesting chapter to yachting lore. This 
thoroughly seaworthy craft, measuring 60 ft. 
x 16 ft. 5 in., with a 4 ft. draft, undertook the 
extremely hazardous voyage from Jacksonville 
to Los Angeles, California, via the Panama 
Canal. Never before has this trip been under. 
taken by a power boat under 90 ft. long. A 
single, non-stop run of 2,265 nautical miles 


was made on this trip. 


The Fairform Flyer is powered with a pair of 
Gray Marine Diesels which are built by Gen- 
eral Motors and adapted for marine use by 
Gray Marine Motor Company. The Diesels 
are carried on steel beds isolated from _ the 
bulkheads by Fairform Floating Bed Mount- 
ings. This combined with acoustical treatment 
has accomplished a silence and smoothness 
equal to that of a steamship. Driving through 
a 1.5 to | reduction gear, she achieves a maxi- 
mum speed of 14.5 knots and an average sea 


speed of 12 knots. 


With fuel tanks full to their capacity of 2,070 
gallons, she has a radius of 1,800 nautical miles, 
cruising at 12 knots. At a speed of 8 knots, 
her radius is 4,800 nautical miles—sufficient to 


cross the Atlantic or Pacific Oceans. 


Built especially for transoceanic cruising, the 
Fairform Flyer is capable of outliving not only 


storms, but hurricanes at sea. 
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By R. D. 


Missouri, has recently 
completed ten years of operation of its munici- 
pally owned Diesel electric power plant. During 
this decade of municipal ownership Harrison- 
ville has made an enviable record with its plant 
and has shown what can be done with a munici- 
pal plant that is managed carefully. ‘The ex- 
pression “well managed” is not idle talk as evi- 
denced by the production of more than 12 kw. 
hours per gallon of fuel, and a total production 


cost of less than 34 cent per kw. hour. 


Located forty miles south of Kansas City, 
Harrisonville is the county seat of Cass County. 
The 1930 census showed a population of 2,306, 
and even its Chamber of Commerce does not 
daim more than 2,500 population today—that 
will give au idea of its size. It is a typical small 
town in an agricultural region with its indus- 


tries limited to an ice plant and a small mill. 


Harrisonville’s first municipal power plant was 
installed in 1900 and was equipped with steam 
power. The plant proved to be a liability for 
its operating balance was always “in the red.” 
In 1918, the steam power plant and distribu- 
tion system was leased to a utility company for 
a period of ten years. This move proved very 
unpopular due to the increase in rates charged 


for electric current. When the lease expired in 


This chart illustrates the growth of reve- 
nue during the years 1930 through 1939. 
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1928, steps were taken to purchase Diesel en- 
gines. In March, 1930, Harrisonville began 
operating its own Diesel engine powered mu- 
nicipal plant. The new equipment was pur- 
chased with the proceeds from revenue bonds, 
the principal and interest on the bonds to be 
paid from the net proceeds of the plant. No 
general tax levy bonds were used in negotiat- 
ing the transaction. The original generating 
equipment consisted of two six-cylinder, 360 hp. 
Type Y-VA_ Fairbanks-Morse Diesel engines 
direct connected to 240 kw., 3 phase, 2400 volt, 


60 cycle Fairbanks-Morse alternators. 


Phe two units mentioned above were the only 
generating units in the plant until the summer 
of 1936, when a third Diesel engine generator 
was installed. And here is another example 
of good management. A study of the daily load 
curves showed that for several hours each day 
the load was between 150 and 190 kw. They 
also did not have any mistaken ideas that 
Harrisonville was to experience any rapid 
growth in population. The result was that in 
the summer of 1936 a smaller but well chosen 
unit was installed. The third and last unit con- 
sists of a four-cylinder, 300 hp., Model 32E14, 
Fairbanks-Morse two-cycle Diesel engine direct 
connected to a 200 kw. Fairbanks-Morse alter- 
nator of the same electrical characteristics as 
the first two units. The wisdom of this selec- 
tion was proven during the first year of its 
operation when it produced 12.42 kw. hours 
per gallon of fuel oil and was used so much 
of the time that it raised the average of the 
entire plant from 10.67 kw. hours to 11.7 kw. 
hours per gallon. This remarkable improve- 
ment in economy was in part due to the better 
economy of the newer type of engine, and 
partly due to the fact that the engine was of 
the proper size to handle the load economically. 


In keeping with the program of economical 
operation, it was decided to operate the city 
water pumps at such times as this increment 
of the load could be handled economically. The 
city water pumps are tended by the engine 
operators, and as there is an elevated water 
tank to store the water it is possible to stop 
the pumps when the load approaches the capac- 
ity of the engines in operation and to start up 
the pumps as the load decreases and the engines 


KWH PER GALLON FUEL 


This chart emphasizes load growth and 
consistent reduction of cost per kwh. 
for the years 1930 through 1939. 


can handle the added load of the pumps. The 
proper handling of the city water pumps has 
been another important factor in improving 
the engine economies by increasing the running 


engine capacity factor. 


The original engines were of the two-stage 
combustion chamber design with a solid injec- 
tion fuel nozzle. Because of the superior fuel 
economy demonstrated by the new engine 
which has open type combustion chambers and 
differential injection nozzles, it was decided to 
modernize the original equipment by installing 
the newer combustion arrangement. This pro- 
gram requires that new pistons, cylinder heads 
and injection nozzles be installed on each of 


the two older engines. 


The procedure or system of purchasing and 
handling the fuel and lube oil requirements 
for the plant plays an important part in main- 
taining the low production costs shown in the 
table. The fuel is purchased on a yearly con- 
tract basis as a result of bids on a fuel to meet 
the following specifications and delivered on 
the terms outlined below: 


FUEL OIL SPECIFICATIONS AND TERMS 
Maxi- Mini- 


mum mum 
Gravity, °API 30 20 
Cetane Number 40 
Carbon Residue, % by wt. 0.05 


Sulphur, % by wt. 
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The main switchboard, shown here, consists of one control panel, 3 engine panels, 
6 distribution panels, and 1 station panel. 


B. S. & W., % by vol. 0.05 
Flash, C. O. C., °F 250 150 
Fire, C. O. C., °F 280 180 


Pour Point, °F O°F on 30,000 gal. 


Pour Point, °F 30°F on balance 


End Point, °F 700 

Recovery, % 99 
Viscosity, SSU @ 100°F 80 40 
Heat Value, BTU /Ib. 10,000 


“The fuel to be 100°, overhead product and 
shipped freight prepaid in clean tank cars. 
The city reserves the right to test any car of 
fuel before it is unloaded and to reject it if 
it fails to meet specifications. The price quoted 


is to be a flat price for the year, quoted in cents 


per gallon delivered, the contract to require a 
minimum of 100,000 gallons and a maximum 


of 120,000 gallons during the year.” 


The fuel storage consists of two 17,500 gallon 
horizontal steel tanks located directly behind 
the plant building. The fuel is pumped to 
overhead day tanks which supply the engines. 
As the fuel flows from the day tanks to the 
engines, it is passed through a Midwest Fuel 
Filter. This precaution is taken in spite of the 
fact that only clean fuel is purchased and it is 
stored and handled with the utmost care. Such 
measures, however, seem to be justified, for the 
plant has no fuel pump and nozzle problems 


and, when the two older units were modern- 
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General engine room view with the new 
300 hp. Fairbanks-Morse engine in the 
background. 


ized recently after nearly ten years of service, 
the maximum cylinder wear (which is in the 
upper part of the ring travel) ranged from 
.016” to .026” in the twelve cylinders involved. 
No new cylinders were needed after each en- 
gine had run 40,000 hours—so there must be 
something to this idea of carefully handling 


and filtering the fuel oil. 


Branded lubricating oils supplied by reputable 
refiners have always been used in the engines. 
The oils must be suitable for use in this par- 
ticular type of engine and meet the following 


general specifications: 


LUBRICATING OIL SPECIFICATIONS 
Maxi- Mini- 


mum mum 
Color, N. P. A. 314 
Pour Point, °F —10 
Flash Point, °F 500 380 
Fire Point, °F 550 430 
Viscosity, SSU @ 130°F 250 150 
Viscosity Index, D & D 70 
Viscosity, SAE 30 20 
Gallons required 1,800 1,200 


“AIL companies to quote on their first line of 
Diesel lubricating oils, that is, within above 


specifications.” 


After selecting a good Jubricating oil, it is |ept 
in good condition by a continuous filtering 
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Exterior of the Harrisonville, Mo., plant. 
at 


process. Each engine is equipped with a Mid- 
west Lubricating Oil Filter which is operated 
at all times that the engine is operating. Shell 
Oil Company’s TALPA Diesel Engine Oil is 
used in all engines in the plant. 


Reliability and continuity of service are char- 
acteristics of the Harrisonville plant. The total 
time of service interruptions in the ten-year 
period totals only 73 minutes. The maximum 
duration of any interruption was ten minutes 
and this occurred at 2:30 A.M. one morning 
in 1934. This is truly a fine record for an iso- 
lated plant in an area frequented by “twisters,” 
lightning, and severe weather conditions. 


Harrisonville had a total of 931 customers re- 
ceiving electric service as of January 1, 1940. 
They were divided as follows: Residential 596, 
Commercial 214, Industrial 21. 


The plant is arranging to supply electricity to 
a Rural Electrification project which will in- 
crease the total number of customers supplied 
by this plant. 


The present schedule of rates for electric serv- 


ice is as follows: 


RESIDENCE 
First 30 kwh. per month @ 9c 
Next 70 kwh. per month @ 3c 
All additional per month @ 2c 
Minimum monthly charge $1 
BUSINESS 
First 50 kwh. per month @ 9c 
Next 50 kwh. per month @ 5c 
All additional per month @ 3c 
Minimum monthly charge $1 
POWER 
First 250 kwh. per month @ 5c 
Next 500 kwh. per month @ 4c 
Next 1,000 kwh. per month @ 3c 
All additional per month @ 2c 


There is a special rate for show windows and 
displays which is on a separate unmetered cir- 
cuit controlled from the plant. This circuit is 
turned on at dark and off at midnight, and 
throughout the year averages 188 hours of serv- 


ice per month. The price for this service is 


Fuel storage tanks and cooling tower are seen 


the left. 


45 cents per month for each 100 watts of lights. 
As a 100 watt bulb would consume 18.8 kwh. 
during the average month, this rate figures 
slightly less than 214 cents per kwh. with the 
plant personnel responsible for turning the 


lights on and off. 


The book value of the electric plant and dis- 
tribution system is $153,000, although the actual 
replacement value of this equipment is prob- 
ably much nearer the $200,000 figure. Granting 
that either figure is the present value of the 
system, it earned over $24,000 for the city— 
which is a nice return on any investment! Here 
is the way the receipts and expenses look for 
the calendar year 1939: 


Operating Revenue, Sales 


of Electricity $44,223.19 
Operating Expense, Elec- 
tricity 
Production 
Labor $3,132.18 
Fuel Oil 5,689.00 
Lubricating Oil 741.80 
Station Supplies 742.18 
Plant Maintenance 737.23 
Engine Maintenance 574.36 
Total Prod. Exp. $11,616.75 
Distribution 
Operating Dist. Line 1,829.80 
Maintenance Line 1,878.45 
Utilization Expense 727.82 
Commercial Expense 1,470.53 
Administrative Expense 226.00 
Bad Accounts 128.61 
Interest on Engine 780.00 
Insurance 1,200.00 
Total Dist. Exp. $8,241.21 
Total Electric System 
Expense $19,857.96 
$24,365.23 


The figures have not always shown such a large 
profit, but for several years the plant personnel 
has been striving for lower production costs. 


Line losses and production costs have been re- 


duced while the kw. output per gallon of fuel 
has risen steadily. Besides the actual dollar 
profits listed above, the electric plant furnishes 
current free to the City Hall, rock crusher, 
street lights, water pumps, and other municipal 
uses. The free service supplied to the other 
departments of the municipal government aver- 
age 15% to 18% of the total power produced. 


During the past ten years the rates charged 
for electricity have been reduced several times. 
To date there has been no special effort made 
toward building the load on the plant. As the 
load increases it is anticipated that further 
rate reductions will be made. The present rates 
compare favorably with other towns of the 


same size throughout the Midwest. 


The progress shown by the Harrisonville plant 
is not an accident! It did not just happen, it 
was planned, and the plan and its execution 
required some effort—but it was worth it! We 
asked Mayor James D. Idol to give us a state- 
ment on municipal power plants and here is 
what he had to say: 


“Municipal utilities are, and must be man- 
aged like any successful private business. Full 
responsibility must be placed on an efficient 
and capable superintendent and he must be 
given the necessary authority to operate. Fur- 
ther, he should be held responsible for the suc- 
cess of the business. It is impossible for a board 
of laymen to determine the needs of a com- 
plicated mass of machinery and they should 
not try. Policy only should be determined by 
the board or council in whose charge the utility 
is placed. Worst of all would be the selection 
of personnel for political reasons. 


“There is good and sufficient reason for the 
operation of municipal utilities if they are con- 
ducted in a business-like fashion. Operated 
first to give real service at reasonable rates and 
second for the general improvement of the com- 
munity they can be any city’s first asset.” 


Missouri has long been known as the “show 
me” state because of the reputed skepticism of 
its people. Harrisonville, however, is one part 
of the state that is doing an excellent job of 
showing others what can be done with a well- 
managed municipal Diesel plant. And the re- 
sults reported here did not “just happen” in 
Harrisonville. Instead of making the common 
mistake of buying blindly and ending up with 
off-size units, the city officials and plant super- 
tendent made careful studies of their require- 
ments and then bought units which met the 


conditions most economically. 
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The Tuckahoe Ice Company Diesel installation at Tuckahoe, New York. 


A NEW DIESEL 
ICE PLANT 


By GEORGE D. CROSSLEY 


a in the broadening field of 
Diesel applications is the miracle of the trans- 
formation of heat energy into its opposite more 
poignantly demonstrated than in an ice plant— 
especially on a day in August. To go directly 
from the presence of throbbing heat engines 
and atmospheric temperatures reaching the 
100° mark into the adjacent storage rooms 
where the still cold of a January night always 
prevails and to recall that this is accomplished 
through the application of modern mechanics 
to long known and comparatively simple nat- 
ural laws is to realize anew that here is a 
miracle, indeed. 


Diesel engines have been definitely invading 
the ice manufacturing industry over a period 
of years because the unmatchable efficiency of 
the Diesel prime mover has enabled operators 
to meet the rising tide of competition and 
because Diesels are compact and flexible. 


For instance with the advent of the new Diesel 
ice plant of the Tuckahoe Ice Company in the 
heart of Westchester County, New York, prices 
throughout the zone of influence of this plant 
were dropped 50%. But this drastic competitive 
move did not dismay Mr. Herbert Evans, who, 
after many years of experience in all phases of 
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the ice business and who now heads up the 
Tuckahoe plant, knows that his Diesel engines 
will give him operating costs low enough to 


meet all comers. 


This 60 ton plant, built entirely to Mr. Evans’ 
plans, is especially arranged to function with 
the minimum of labor. In fact, it is possible 
for one man to perform all of the operations 
required in the actual production and storage 
of ice. As an example of the careful planning 
of details, the engine floor is flush with the 
freezing tank floor which greatly facilitates 
servicing the tanks and machinery. 
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All power for freezing, refrigeration of storage, 
electric motors and lighting is supplied by two 
Chicago Pneumatic Diesels. These engines are 
4 cycle, 3 cylinder, 9” bore, 1014” stroke, rated 
14214 hp. at 720 rpm. Connected through 
Thomas flexible couplings on each side of 
Farrell herringbone reduction gears are Frick 
compressors and V-belted to each engine shaft 
is an Electric Machinery 30 kw. alternator with 
built-in voltage regulator and control. The 
switchboard carries an E. M. Co. automatic 
synchronizer. Thus, either engine-compressor- 
generator unit may be operated singly or the 
two units may be operated in step. 


Full protection for the engine lubricating oil, 
which is Texas, is provided with Briggs Clari- 
fiers. Further protection is assured by an Alnor 
exhaust pyrometer on each engine. Gross lube 
oil coolers are fitted to the lubricating system 
of each engine. A Fulton-Sylphon low oil pres- 
sure and high water temperature automatic stop 
is fitted to each engine. Built-in pumps bring 


fuel oil from the 2000 gal. underground storage 
tanks to the engines where it is passed through 
Nugent filters before injection. A Levelometer 
distant reading tank gauge, mounted on the 
engine room wall, indicates the amount of fuel 
in storage in gallons. The engine governors are 
Pickering. 


Thorough silencing is a vital necessity in this 
plant due to its location directly across the 
street from residences. Burgess Snubbers on 
both intakes and exhausts are proving satisfac- 
tory under these exacting conditions. A Marley 
combination closed jacket water copper tube 
cooler and tower is mounted on the roof along- 
side the larger condenser cooling water tower 
of the same make. A Wisconsin gas engine 
driven Quincy compressor mounted in the base- 
ment supplies starting air for the engines. The 
entire power equipment represents good engi- 
neering in selection, and arrangement with 
emphasis in every detail on economy and over- 


all efficiency of operation. 


One of the newer phases of the ice business is 
that of furnishing cubes to the trade. Several 
methods of making cubes are in use, including 
that of sawing large blocks of ice into cubes. 
But in this plant there is a simple device which 
melts cubes from solid blocks. It consists of two 
sets of fine chromium plated copper tubes con- 
nected to headers and placed at right angles 
so that one set of tubes cuts through the ice 
block horizontally, the other set vertically, 
thereby producing perfect transparent cubes. 
The heat to perform this operation is supplied 
from the Diesel engine jacket water. 


The Tuckahoe Ice Company built this new, 
modern plant last winter and started to pro- 
duce ice in April. Too soon, now, to put down 
any overall operating cost figures—there have 
been a very few ice absorbing weeks this sum- 
mer—but Mr. Evans knows that his costs with 
Diesels will enable him to meet all competi- 
tion; all he needs for real profit is volume and 
he also knows he will get that. 
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The pair of Chicago Pneu- 
matic Diesels installed in 
the Tuckahoe Ice Plant are 
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BELLAIRE. 
MICHIGAN 


By GEORGE D. CROSSLEY 


The old Bellaire, Michigan power house 
and water wheel, which turns a 100 kw. 
2,300 volt alternating current generator, 
previously supplied all the electric energy 
for the community. It is located on the 
Cedar River a half mile or more from town. 


aa of Bellaire, Michigan, in the 
heart of the Grand Traverse Bay resort section, 
are easier to live with these days. 


Housewives no longer worry about fallen 
cakes; the barber now can offer you a dry 
shave; ten or more kerosene, coal, and wood 
ranges have given way to bright, new, shiny 
electric stoves; and there is a continual supply 
of hot water in homes blessed with electric 
water heaters. Even the dentist is happy, if 
not the patient in his chair, for he knows there 
is little likelihood that the motor powering his 
drill will burn out, due to fluctuating voltage, 
while excavating that big cavity. 


All this has come about through the acqui- 
sition by the village of two 6-cylinder, General 
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Motors 2-cycle Diesel engines of the small, or 
71, Series. 


There is no gas in the area. Electrical energy 
previously was supplied solely by a water wheel 
on the Cedar River, half a mile or more from 
town, that turns a 100-kw., 2,300-volt alternat- 
ing current generator. 


It is equipped with a governor, but with the 
passing of years the parts of this expensive 
mechanism wore to the extent that current, sup- 
plied the municipality, stepped down to 110 
volts in its passage through transformers, fluc- 
tuated as much as 5 volts and varied from 
55 to 65 cycles, making cooking by electricity 
extremely difficult and the operation of frac- 
tional horsepower motors almost impossible, 
not to mention the annoyance caused by the 
dimming of lights throughout the community. 


The situation was aggravated in the summer 
months by the influx of visitors that swells the 
population of the area served by the municipal 
power plant from a normal of 580 to 1,200. 


The two 6- cylinder General Motors 2- 
cycle Diesel engines of the small, or 71, 
Series, purchased by the Municipal Power 
Plant at Bellaire, Michigan, for auxiliary 
and standby service. Each is direct-con- 
nected to a 2,300-volt, 60-kw., 60-cycle, 
three-phase alternating current generator. 
Both Diesels ave equipped with synchro- 
nous governors. 


Coupled with this is the fact that water in the 
river ordinarily is lower in the summer than 


at any other time of the year. 


Village officials solved the problem by the pur- 
chase of two General Motors Diesels for aux- 
iliary and standby service. These are direct- 
connected to 2,300-volt, 60-kw., 60-cycle, 3-phase 


alternating current generators. 


Exploding the long accepted theory that gen- 
erators in the same circuit must be operated 
at comparable speeds, those of the “Packaged 
Power” units are hooked up in parallel with 
the water wheel generator. While the latter 
turns only 240 rpm., the Diesels are run at 
60 cycle synchronous speed of 1,200 rpm. 


For the past few years, major repairs to the 
hydro plant have been sadly needed, but due 
to a lack of any other source of stand-by, it 
was impossible to shut the wheel down to com- 
plete repairs. The dependability of Diesel gen- 
erators has been such that in the middle of 
the summer, during the height of the tourist 


The new power house of field stone con- 
struction that has been erected at Bell- 
aire, Michigan, to house the General 
Motors 2-cycle Diesels which are used for 
auxiliary and standby service. 


season, the city officials have felt safe in shutting 
down the water wheel for these repairs, depend- 
ing entirely upon the two Diesel generators to 
carry the entire load of the village. 


The operation of the two units, once they are 
started and on the line, is entirely automatic, 
and they do not keep a regular attendant at 
the power house except to start and stop the 
generators. 


Fuel consumption figures, even with the vary- 
ing loads, are highly satisfactory. Records kept 
by the municipality show that an average of 
11 kw. are being produced for every gallon of 
fuel oil burned by the Diesels. 


A new 24’ x 36’ power house of field stone 
construction has been erected to house the 
Diesel units. Though located in a residential 
section near the center of the village, there 
has yet to be a complaint from those living in 
the vicinity. Silencers effectively smother the 
noise, while the clear exhaust characteristics of 
General Motors Diesels, of course, are well 
known wherever these engines are used. 


Space is provided in the power house for the 
installation of a third “Packaged Power” unit 
should it become desirable. The structure 
also houses a rotary pump of 350 gpm. capacity 
that handles the village water supply. Operated 
by a 30 hp. electric motor, it draws water from 
an artesian well, pumping it into a 50,000- 
gallon reservoir. 


The installation was made by the Wolverine 
Diesel Power Company, of Detroit, distributor 
of the General Motors line of 2-cycle Diesel 
engines in lower Michigan peninsula. 
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Latest Diesel Patents 


A description of the outstanding patented inventions on Diesel and Diesel ac- 
cessories as they are granted by the United States Patent Office. This informa- 


tion will be found a handy reference for inventors, engineers, designers and 


production men in establishing the dates of record, as well as describing the 
important Diesel inventions. 


Conducted by C. CALVERT HINES* 


2,177,020 
CHARGING OF EXPLOSION ENGINES 
Ottavio Fuscaldo, Milan, Ital 
Application April 22, 1938, Serial No. 203,482 
In Italy April 26, 1937 
6 Claims. (Cl. 123—65) 


1. Charging means for an overfed explosion 
engine of the two-stroke-cycle kind which has a 
cylinder with a piston therein and inlet and ex- 
haust cylinder ports together with means where- 
by said ports are so uncovered and covered by 
the piston movements that the inlet opens 
shortly ahead of the exhaust on the power 
stroke and they close in reverse order on the 
return stroke; the same comprising a mixing 
chamber delivering to the inlet port, an air 
valve admitting compressed air to the chamber, 
a fuel valve admitting liquid fuel with forced 
flow to the chamber under pressure higher than 
the air pressure, and valve mechanism timed 
with the piston movements and coordinating 
the air and fuel valves, whereby (a) the air 
valve is opened shortly before the piston closes 
the exhaust port thus expediting scavenging, 
and remains open substantially until the inlet 
port is closed by the piston, while (b) the fuel 


+ Patent Attorney, 811 E. Street, N.W., Washington, D. C. 


valve is opened only after the piston closes the 
exhaust port, and while the air valve and inlet 
port are both open, and remains open for only 


a predetermined portion of the period during 
which the air valve and inlet port both remain 


open. 
* 


* 


of the YM Oil Purifiers Produced so far 
this year were bought by the oil com- 


panies for use with their own equipment. 


YOUNGSTOWN MILLER CO., INC. 


LOCK BOX Y929 


SANDUSKY, OHIO 


Lubricating Oil Purifiers for 
STATIONARY, MARINE, LOCOMOTIVE AND AUTOMOTIVE APPLICATIONS 


2,175,999 
FLEXIBLE ENGINE MOUNT 
Edward S. Taylor, Cambridge, Mass., assignor, 
by mesne assignments, to Wright Aero- 
nautical Corporation, Paterson, N. J., a 
corporation of New York 
Application July 23, 1937, Serial No. 155,174 
20 Claims. (Cl. 248—5) 


1. In an elastic mounting system, a vibratory 
body including a point at which the body is 
desired to be virtually supported, a mounting 
structure, and a plurality of elastic mounting 
devices lying substantially in a plane spaced 
from the body center of gravity and connecting 
said structure and said body, said devices in- 
cluding principal axes A and B along which the 
devices have respectively relatively high and 
low spring rates, said devices being so disposed 
that the axes A intersect at a point more remote 
from the mounting devices and on the same side 
thereof relative thereto as the point of virtual 
support of said body. 


2,177,120 
FUEL INJECTION APPARATUS 
Ernst Schaeren, Soleure, Switzerland, assignor 
to Scintilla, Ltd., Soleure, Switzerland, 

a corporation of Switzerland 
Application August 31, 1937, Serial No. 161,858 
In Switzerland September 9, 1936 
10 Claims. (Cl 123—139) 


25 26 24 21/20/23 
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1. Fuel injection apparatus comprising in com- 
bination an injection pump body having a fuel 
supply chamber and a second fuel chamber 
formed therein, injection —. means in said 
injection pump body adapted for drawing fuel 
out of said fuel supply chamber, a feeding 
pump body having a delivery chamber, an aux- 
iliary chamber, ports connecting said delivery 
chamber to said auxiliary chamber, and a re- 
stricted outlet passage issuing from said auxil- 
iary chamber formed therein, said feedin 
pump body being affixed to one side of sai 
injection pump body, said delivery chamber in 
said feeding pump body communicating with 
said fuel supply chamber in said injection 
ump body and said auxiliary chamber in said 
eeding pump body communicating with said 
second fuel chamber in said injection pump 
body, feeding pump means in said feeding 
pump body adapted to pump fuel into said 
delivery chamber, a pressure regulating device 
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| You Want Done 

SUPERCHARGED —one-third more power — less Is Now Being one 
weight and lower fuel and lube oil consumption 
per horsepower — the same smooth running, 
quick acceleration, low maintenance and proved 

dependability that distinguish all Cummins a 

Diesels . . . Write for the folder, ‘The Logic of 

Supercharging. Cummins Engine Company, 

2316 Wilson Street, Columbus, Indiana. 


merican 
quiet. 


Traveling Show 
Runs Diesel Plant 


Your Diesel Exhaust 
can be Noiseless, too, 
with these Snubbers 


You don’t have to tolerate 
Diesel exhaust noise whether 
you’re operating a power 
plant for a carnival, an office 
building, or a factory. Ex- 
haust noise can be prevented 
by installing a Burgess Exhaust 
Snubber. 

Burgess Snubbers do not 
just muffle noise like ordinary 
mufflers. They eliminate noise 
by preventing it. The high 
velocity slugs of exhaust gas 
are snubbed to low speed and 
pressure in the two snubbing 
stages of the unit. They are 
then vented to the atmosphere 
in a smooth, quiet stream. 
There is no noisy impact with 
the atmosphere. 


The special design of the 
Snubber prevents “roar” at 
pipe frequency. There is no 
high back pressure to inter- 
fere with efficient engine oper- 
ation. 


Snubbers are lighter and 
more compact than old style 
silencers. Twenty-two sizes 
assure the proper size for your 
engine. Burgess Snubbers are 


available for installation on 
any type engine. 

Get the Burgess Snubber 
Data Book for your file. It 
contains complete information 
for solving your exhaust noise 
problems. Just mail the cou- 
pon below. 


Burgess Battery Company, Acoustic Division, Dept. DPR 
500 W. Chicago, Iil. 
Please send Free Snubber Data Boo 


Name 


Company 
Street 


BURGESS SNUBBERS 


Patented and Patents Applied For 


adapted to control said ports in accordang 
with the pressure in said delivery chamber, , 
governor body having a servomotor cylinde 
and a control cylinder formed therein, a sery. 
motor piston slidably fitting said servomot, 
cylinder so as to bound therein a servomoty 
chamber, a control piston slidably fitting said 
control cylinder so as to bound therein a cop. 
trol chamber, said governor body being affixe; 
to the opposite side of said injection pump 
body, said servomotor chamber communicating 
with said fuel supply chamber and said contro} 
chamber communicating with said second fuel 
chamber in said injection pump body. 


The Fifth Edition of the DIESEL ENCINE 
CATALOG is now ready to mail: came 

off the press on August 15. Have you 

aoe your copy? See page 64 for full 
etails. 


2,175,448 
ENGINE COOLING SYSTEM 
Hermann Schlagintweit, West Orange, N. J. 
Application March 5, 1937, Serial No. 129,12 
1 Claim. (Cl. 123-173) 


In a cooling system for an internal combustion 
engine, a cylinder block, a cooling jacket, 3 
pipe conduit for feeding the cooling medium to 
the cooling jacket of the cylinder block, a parti 
tion wall in said jacket to direct the flow of the 
cooling medium in opposite directions, a dis 
charge channel for the cooling medium divided 
by said partition, and oppositely disposed to 
said pipe conduit, and conduits in the cylinder 
head in communication with said jacket to di- 
rect the flow of the cooling medium in opposite 
directions towards said discharge channel at 
both sides of its partition. 


21,219 
TWO-CYCLE ENGINE 
Calvin D. Quantz, Detroit, Mich. 
Original No. 2,061,439, dated November 1, 
1936, Serial No. 69,968, March 20, 1936. Ap 
plication for reissue October 21, 1938, Serial 
No. 236,306 
$ Claims. (Cl. 123—74) 


1. In the combination of a two-cycle engine, 
a crank case, a cylinder block mounted on the 
crank case, a rotary sleeve valve operating with- 
in said cylinder block, said sleeve valve con- 
sisting of a pair of cylinder sleeves, one sleeve 
being stationary, the other revolving within 
the stationary sleeve, said revolving sleeve hav- 
ing an inclosed base except for a hole for the 
insertion of the connecting rod, a vertically 
reciprocating connecting rod passing through 
said hole, said hole being air tight when the 
said connecting rod is inserted therein, thus 
preventing fuel leakage from the charging 
chamber, a piston fastened to the connecting 
rod, said piston operating within the revolving 
cylinder sleeve, said piston in the cylinder 
forming two chambers therein, a combustion 
chamber above said piston, a charging chamber 
below, the charging chamber formed betwee? 
the piston and the inclosed base of the revolv- 
ing sleeve, annular slots in the upper end of 
said sleeve to control the inlet ports of com 
bustion chamber, annular slots in said sleeve 


at the 
to CO! 


the sl 
ing cl 
spond 
the 
dual 

ports 
sleeve 
the 
corres 
sleeve 
of op 
outlet 
coinci 
sleeve 


INTE 
cy] 


chaml 
cent t 
plura! 
muni 
the 
havin 
respec 
tendir 
whirl 


There is no exhaust noise from these Caterpillar 
— 
HERE’S 
3 WHY 
| 
= 
Otis I 
4 
doa 
i 
7 
+3 
Two snubbing sections 
“snub the slugs’ of ex- In an 
a cyl 
OL the 
ater, the cy 
You 
64 
the 
ready 
32 


accordang 
chamber, 
cylinde 
in, a servo 
itting said 
ein a 
ing affixed 
ion 
nunicating 
tid contro] 
fuel 


y- 


ENGINE 
il: came 
lave you 
+ for full 


mbustion 
jacket, a 
edium to 
parti- 
of the 
1s, a dis 
n divided 
posed to 
cylinder 
cet to di- 
opposite 


annel at 


h. 

nber 17, 
136. Ap 
8, Serial 


engine, 
1 on the 
ng with- 
lve con- 
1e sleeve 
+ within 
eve hav- 
for the 
ertically 
through 
hen the 
in, thus 
sharging 
inecting 
evolving 
cylinder 
-hamber 
between 
revolv- 

end of 
of com- 
1 sleeve 


at the lower end of the combustion chamber 
to control the exhaust ports for said chamber, 


% 


Ve. 


the slots of the revolving sleeve for the charg- 
ing chamber being annularly spaced to corre- 
spond with said inlet and exhaust ports of 
the combustion chamber, said slots serving a 
dual purpose by controlling inlet and outlet 
ports in the charging chamber, said stationary 
sleeve having the inlet and exhaust slots for 
the combustion chamber annularly spaced to 
correspond with those slots of said revolving 
sleeve, the said stationary sleeve having a pair 
of oppositely spaced slots forming inlet and 
outlet ports in the charging chamber when 
coinciding with those slots of the revolving 
sleeve. 


2,172,526 
INTERNAL COMBUSTION ENGINE WITH 
CYLINDER CHAMBERS AND WHIRL 
CHAMBERS AND CONNECT- 

ING PASSAGEWAYS 

Otis D. Treiber, Canton, Ohio, assignor to Her- 
cules Motors Corporation, Canton, 
Ohio, a corporation of Ohio 

Application February 7, 1938, Serial No. 189,078 

1 Claim. (Cl. 123—32) 
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In an internal combustion engine and the like, 
a cylinder having a bore, cylinder head means 
having an inner face extending across one end 
of the cylinder bore, a piston operating in the 
cylinder bore and having an end face opposite 
the cylinder head means inner face and forming 
therewith and with the cylinder bore a cylinder 
chamber, walls forming a whirl chamber adja- 
cent the cylinder chamber, and walls forming a 
plurality of passageway channels providing com- 
munication between the cylinder chamber and 
the whirl chamber, each passageway channel 
having a plurality of inner faces angular with 
respect to each other, and each channel face ex- 
tending between the cylinder chamber and the 
whirl chamber. 


You need this new Catalog—read page 
64 for full details of the Fifth Edition of 
the DIESEL ENGINE CATALOG, now 
ready to mail. 


Alnor Exhaust Pyrometers 


A Boon to the One Man Diesel Plant 


In many smaller Diesel Plants 
of 50 to 300 hp., it is generally 
necessary that the Diesels operate 
with a minimum of attention. 


In such plants, an Alnor Ex- 
haust Pyrometer is an indispensa- 
ble aid in helping to keep the 
Diesel operating at top-notch 
efficiency and economy. A minute 
or two, once or twice a day, spent 
in checking the exhaust tempera- 
tures of each cylinder will tell the 
operator more about the condition 
of the engine than he might otherwise learn through hours of 
painstaking care. 


A typical example of a plant that can be operated with a mini- 
mum of labor is the Tuckahoe Ice Company’s plant in West- 
chester County, New York. Here is found two 4 cycle, 3 cylinder, 
14214 hp. Chicago Pneumatic Diesel engines each equipped with 
an Alnor Pyrometer. These engines produce all the power for 
freezing, refrigeration of storage, electric motors, and lighting. 


No Diesel plant is too small to profit by using an Alnor Pyrom- 
eter. It will pay you to get information on the variety of types 
and sizes Alnor offers. 


Write for Catalog. 


12015 lesting Laboratories lnc 


423 NORTH LaSALLE STREET, CHICAGO, ILLINOIS 


Manufacturers of “Alnor” and Price Instruments—Products of 40 Years’ Experience 
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the modern power transmission... 


@ Where heavy starting loads challenge the adaptibility of internal com- 
bustion engines, Twin Disc Torque Converters are the answer because 
they provide a shock-proof power transmission with a substantially in- 
creased torque output that gives both gasoline and diesel engines the 
flexibility and smoothness of steam. Only one control—the engine throttle; 
no gears to shift—no stalling of the engine. Complete records covering a 
wide variety of installations are available. Write for particulars, Hydraulic 
Division. 


Twin Disc Torque Converter. Type: Lysholm-Smith. 


TWIN DISC CLUTCH CO. 


A TWENTY-ONE GUN SALUTE 
THAT CAN'T BE HEARD--— 


Showing 21 Maxim Silencers 
effectively muffling the ex- 
haust noise of approximately 8,000 h.p. 
- @ big installation . . . but Maxim 
is interested in small ones too . . . Consult 
MAXIM on any silencing problem. 


THE MAXIM SILENCER COMPANY 
94 Homestead Avenue Hartford, Conn. 


2,173,813 
FUEL INJECTION APPARATUS 
Bernhard Bischof, Winterthur, Switzerland 
Application October 20, 1937, Serial No. 179,114 
In Switzerland October 20, 1936 
22 Claims. (Cl. 123—139) 
1. Fuel injection apparatus comprising in com. 
bination an injection passage; a pump cylinder 
and reciprocable piston enclosing together a 
pump working space, said pump cylinder hay. 
ing a fuel inlet port communicating with said 
working space and a delivery port through 
which said working space communicates with 
said injection passage; an auxiliary cylinder 
having an outlet port; an auxiliary piston shift. 
able in said auxiliary cylinder and separating in 
said auxiliary cylinder an actuating space com. 
municating with said pump working space and 
with said outlet port, and an auxiliary working 
space communicating with said injection pass. 
age; an abutment for limiting the travel of said 
auxiliary piston toward said auxiliary working 
space; inlet valve means associated with said 
pump piston for controlling said inlet port; and 
delivery valve means responsive to pressure in 
said pump working chamber for controlling 
said delivery port, outlet controlling means as 
sociated with said auxiliary piston for control- 
ling said outlet port so that the latter is open 
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when said auxiliary piston is in its limit posi- 
tion toward said auxiliary working space. 


2,173,550 
EXHAUST OF GASES FROM ENGINES 
Henri Coanda, Clichy, France 
Original application July 17, 1936, Serial No. 
91,062. Divided and this application 
July 14, 1937, Serial No. 153,499. 

In France July 17, 1935 

6 Claims. (Cl. 60—32) 


1. In an internal combustion engine, the com- 
bination of exhaust means, having an opening 
of conventional cross section, at least one tube 
element directly connected with said exhaust 
means, said tube having a similar conventional 
cross section at its connection to said exhaust 
means and being gradually altered in form 80 
as to be flattened and turned over upon itself 
in the form of a twisted band at the point 


Use the cou on page 64 to order 
ur copy of the Fifth Edition of the 
IESEL ENGINE CATALOG—just off 

the press. Price $3.00. 
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where the gaseous sheet rotating about itself 
assumes, in its portion flowing at high velocity 
and high pressure, a flattened or ribbon shape, 
said point being spaced a short distance exteri- 
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orly of said exhaust means, a tubular conduit 
of flat section directly prolonging said tube ele- 
ment and helically wound so as to accommodate 
and accentuate the gyratory motion of said gase- 
ous sheet, whereby the latter undergoes a high 
centrifugal action, and outlet means for said 
tubular conduit extending tangentially thereto 
in a direction at right angles to the axis about 
which said conduit is helically wound. 


Bigger and better than ever before: The 
Fifth Edition of the DIESEL ENGINE 
CATALOG is now ready to mail. See 
page 64 for details. 


2,176,021 
EXHAUST GAS TURBINE FOR COMBUS- 
TION ENGINES 
Fritz P. Grutzner, Beloit, Wis. 
Application September 19, 1936, Serial No. 
101,607 
6 Claims. (Cl. 60—13) 


1. The combination with an internal combus- 
tion engine comprising a cylinder having a pis- 
ton reciprocable therein and intake and exhaust 
_ in the walls thereof, said exhaust ports 

ing disposed to be covered and uncovered by 
said piston, of a rotatably mounted combined 
turbine and exhaust port timing rotor, said 
rotor being provided with a segment of turbine 
blades and an elongated aperture disposed for 
Successive registry with said exhaust port, and 
means for maintaining the rotation of said rotor 
in timed relation with the reciprocation of said 
piston to bring said blades and aperture each 
sequentially into registry with said exhaust port 
during the period it is uncovered by said piston. 
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.--both with DUAL Electrical R. P.M. 
==, indication by WESTON 


The advantages of WESTON Electrical Tachome- 
ters apply for long distance operations as well as 
for strenuous river service. Installation is quick 
and simple in either case... for only a wiring con- 
nection is necessary between the magneto and in- 
dicating instruments. Duplicate instruments can 
easily be mounted in the pilot house ...a great aid 
on the long pulls as well as in quick maneuvering. 
And the accuracy of the electrical tachometer is 
unequalled. The indications are directly propor- 
tional to the magneto speed, and the pointer fol- 
lows all speed changes instantly and smoothly. 
Full details on all the advantages of electrical 
R.P.M. indication can be secured from the 
WESTON representative in your vicinity, or by 
WESTON Instruments are available in vari- == writing Weston Electrical Instrument Corpora- 


ous sizes and 3 with scales calibrated 

in any sange of E.P.2. tion, 579 Frelighuysen Avenue, Newark, N. J. 

ELECTRICAL PANEL AND SWITCH MAINTENANCE TEST GAUGE-TYPE 
‘TACHOMETERS BOARD INSTRUMENTS EQUIPMENT THERMOMETERS 


‘FOR OVER 52 YEARS LEADERS IN ELECTRICAL MBASU 


RING INSTRUMENTS 
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2,169,381 
INTERNAL COMBUSTION ENGINE OF 
THE COMPRESSION IGNITION TYPE 


Charles Wallace Chapman, Peterborough, Eng- 
land, assignor to F. Perkins Limited, Peter- 
borough, Northamptonshire, England, a Brit- 
ish company. 

Application November 17, 1937, Serial No. 

174,959 
In Great Britain December 17, 1936 
4 Claims. (Cl. 123-32) 


1. In a compression-ignition engine the com- 
bination of a working cylinder, a cylinder head, 
a combustion chamber approximating to a fig- 
ure of revolution located in the side of the 
cylinder head, a transfer passage in the cylinder 


combustion chamber and the working cylinder 
and extending from the end of the working 
cylinder towards the combustion chamber from 
a point to one side of the cylinder axis, said 
transfer passage being inclined away from the 
cylinder axis and bent outwardly in the course 
of its length intermediate its ends so that it 
enters the combustion chamber tangentially, a 
fuel nozzle projecting through the cylinder head 
and terminating at the outer side of the bend 
substantially flush with the wall of the transfer 
passage at the point of entrance, a recess in 
the wall of the transfer passage at the entry of 
the fuel nozzle thereinto such as to permit the 
tip of the fuel nozzle to be substantially flush 
with the general contour of the transfer pas- 
sage and yet to inject part of the fuel along the 


head affording communication between the transfer passage towards the engine cylinder 


One of the American 
Barge two 

new sister s equip- 

ped with MICHIANA 
il Filters. 


Engine room, 
Arrow points 
to MICHIANA 
Filters. 


Barge 

Operators 
Know the 
Economy of MICHIANA-FILTERED OIL 


While engine builders and their engineers wish to 
insure the maximum performance of their engines, ship 
owners and operators are necessarily still more interested 
. . . They want—as the owners of the “Progress” and 
“Patriot” do—economy, efficiency, minimum of delays 
and maintenance expense. 


MICHIANA Filters are the choice of engineers and 
users of all types of Diesel driven equipment—by those 
who give oil filtering the important consideration it de- 
serves .. . MICHIANA are custom-engineered for every 
type and size of internal combustion engine . . . Recom- 
mendations gladly made on request . . . MICHIANA 
PRODUCTS CORPORATION, Michigan City, Indiana. 


MICHIANA 


RE-PACKABLE ELEMENT TYPE 


Engineered .or every 
type and size of in- 
ternal combustion en- 


FILTER S 


and simultaneously to inject part of the fuel 
along the transfer passage tangentially into the 
combustion chamber and away from the cylin. 
der, and a piston and operative connections to 


“a 

expel air from the cylinder into the combus 
tion chamber and transfer passage past the fuel 
injector on the compression stroke of the 
engine. 


The New CATALOG is out. Have you 
ordered your copy? Price the same as last 
year—$3.00, postpaid. See page 64 for 
full details. 


2,174,644 
METHOD OF MAKING PISTONS 
Albert J. Weatherhead, Jr., Cleveland, and 
Charles H. Crawley, Lakewood, Ohio, as- 
signors to The Weatherhead Company, 
Cleveland, Ohio, a corporation 
of Ohio 
Application February 15, 1937, Serial No. 
125,760 
11 Claims. (Cl. 29—156-5) 


1, That method of making a piston which com- 
prises forming a cylindrical skirt portion of fer- 
rous metal, forming diametrically opposed aper- 
tures in said skirt portion, supporting a unitary 
pin boss forming slug is said opposed apertures, 
brazing said slug to said skirt in said apertures 
and thereafter drilling said slug axially and re- 
moving the central portion thereof to provide a 
pair of spaced aligned wrist pin bosses. 


2,173,857 
CONTROL VALVE AND CONVERTING 
SYSTEM 
John Phillips, Oakland, Calif. 
Application September 22, 1937, Serial No. 
165,119 
8 Claims. (Cl. 60—16) 


1. An air control mechanism for an internal 
combustion engine having a ported combus- 
tion chamber, comprising a valve adapted to 
form a tight seal with said ported chamber, 
a cylindrical valve body extending from said 
valve, a closed cylinder concentric with said 
valve body and forming a piston chamber 
therearound, a piston free to move within said 
chamber and bearing against both said valve 
body and the inner wall of said piston cham- 
ber, the area of said piston being greater (an 
the area of said valve exposed to said com 
bustion chamber, an air source, and means 
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for controlling air pressure from said source 
in said piston chamber back of said piston to 
force said piston against said valve to lock 


said valve against combustion pressures and 
‘0 return said piston to an unlocking position. 


2,174,417 
PISTON 
Leon A. Hallstead, Grand Island, N. Y. 
Application November 16, 1938, Serial No. 
240-832 
4 Claims. (Cl. 309—15) 


4 
|. A piston, comprising a lower head section, an 
upper head section, screw means connecting 
said head sections, said head sections when 
lightly connected providing between them an 
annular, peripheral groove of substantial depth 
which is closed at its inner end, a skirt fitting 
around said head and having an inwardly pro- 
jecting annular flange slidingly and closely 
fitted in said groove, and a pin extending 
through one head section and skirt and into the 
other head section and restricting relative move- 
ment of said head and skirt and also preventing 
said head sections from unscrewing. 


The Fifth Edition of the DIESEL ENGINE 
CATALOG is now ready to mail: came 
off the press on August 15. Have you 
oo your copy? See page 64 for full 
etails. 


2,171,912 
INTERNAL COMBUSTION ENGINE 
Walter Boxan, Chemnitz, Germany, assignor to 
Auto Union Aktiengesellschaft, 
Chemnitz, Germany 
Application May 3, 1937, Serial No. 140,558 
In Germany May 5; 1936 
5 Claims. (Cl. 123—33) 
1. An internal combustion engine of the air 
compressing, self-ignition and pressure injection 
‘ype for liquid fuels, comprising in combination 
with 2 cylinder and a reciprocating piston, an 
annular cavity of substantially round cross sec- 
tion formed in one of said members and having 
an annular opening communicating with the 


cylinder space above the piston to form an eddy 
current confining chamber for the air com- 


a fuel injection valve, and a precombustion 
chamber arranged between the fuel injection 
valve and the eddy chamber and provided with 
throttle openings through which a fuel gas mix- 
ture is injected into the annular eddy cavity, 
said openings being inclined at an angle to the 
outer portion of the circular wall of the cavity 
to produce substantially a tangential introduc- 
tion of the mixture into the cavity, said fuel 
mixture being constrained to move inwardly in 
countercurrent to the outward constrained 
movement of the compressed air in the eddy 
chamber, the fuel mixture from the precom- 
bustion chamber and the countercurrent com- 
pressed air circulating in the eddy chamber 
serving to intimately commingle the air and 
gas mixture within said eddy chamber. 


Delicate adjustments producing ef- 
ficient combustion and peak power, with 
resulting fuel and lubrication savings, 
cannot be made by guesswork. The hand 
that sets the controls of your four-cycle 
Diesels needs the guiding information 
which the Cities Service Heat Prover 
provides. This instrument continuously 
and instantaneously measures changes 
in the amount of oxygen and combus- 
tibles in exhaust gases. 


We have numerous examples in our 
files where savings in lubricant costs 
followed 2 demonstration of the Cities 
Service Heat Prover by Cities Service 
Lubrication Engineers. Our lubrica- 
tion engineers will be glad to demon- 


strate the instrument in your plant. No 
plant is too large nor too small to 
benefit by the use of the Heat Prover. 


They also will show you how Cities 
Service “Service Proved” Diesel lubri- 
cants work with the Heat Prover to 
protect against excessive wear and to 
assure an efficiently clean engine. Cities 
Service Diesel lubricants have won the 
title “Service Proved” by their years of 
constant, reliable service to the Power 
generating industry. 


Send in the attached coupon. A copy 
of our booklet “Diesel Engine Lubri- 
cation” will be sent free to owners of 
Diesel power plants. 


CITIES 
ERVICE 


rUBRICANTS 


CITIES SERVICE OIL COMPANY 
Room 1326 P 
Sixty Wall Tower, New York 


Please have your Lubrication Engineers call 
and tell me how I can secure Heat Prover 
Service. 


Please send me a copy of the Bocklet “Diesel 
Engine Lubrication” 
NAME .... 

FIRM NAME 

FIRM ADDRESS 
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2,173,812 
FUEL INJECTION APPARATUS 
Bernhard Bischof, Winterthur, Switzerland 

Application August 31, 1937, Serial No. 161,850 

In Switzerland September 9, 1936 

7 Claims. (Cl. 123—139) 

1. The combination of a fuel injection device 
including a housing provided with a passage 
through which fuel is supplied to an injection 
nozzle, a fuel valve controlling flow through 
said passage, means connected with said fuel 
valve and acting thereon in an opening direc- 
tion under the pressure of supplied fuel, a 
loading chamber in which fuel under pressure 
may act in a valve closing direction, a relief 
valve permitting flow from said chamber to said 
passage, and means biasing said fuel valve in a 


HERE'S how the chef in a mid-western hospital discovered 
something about valves that is significant to any plant with 
extensive piping. The chef raised the lid of a steam kettle ready 


to dish up a savory beef stew. 
Instead, he found a badly scorched mess. 


By his clock he knew that it had not cooked too long—the 
heat should have been constant—but something had happened 


—something beyond his control. 


The engineer of the hospital diagnosed the trouble thus: 
blooey,”” he stated. “Look at the 
sediment in this reducing valve. If you had that much junk in- 
side of you, you would fail, too.” 

When W. F. C., the Crane Rep- 
resentative, appeared in response 
to a telephone call, he quickly 
found the answer. Obviously, 
simply cleaning the regulator was 
o1sc asking for more trouble later— 
— Preventive Maintenance dictated 
some form of protection for the kettle to prevent extreme tem- 


“Pressure regulator’s gone 


perature from ruining more food. 


The answer was simple—see the hookup above. A Crane re- 


closing direction; a pump comprising a cylinder 
and a piston, said pump having a discharge 
connection leading to the supply passage of said 
injection device and a loading connection lead- 
ing to the loading chamber of said fuel valve 


and including a loading port controlled by the 
piston of said pump; and a ore-way flow valve 
in the last-named connection for permitting 
flow toward said loading chamber; the cylinder 
having an unloading port and the piston having 
ports which selectively connect the workin 

space of the pump with said loading port an 

with said unloading port, the parts being so ar- 
ranged that as the piston moves in displacing 
direction it displaces fuel through said discharge 
connection, then connects the working space of 
the pump with said loading connection, and 
then interrupts the last-named connection and 


YOUR PLANT IS 
SAFER WITH CRANE 
RELIEF VALVES 


@ You may never have 
occasion to worry over scorching 
a beef stew, but in your plant— 
in fact,in almost every plant—the 
judicious application of relief 
valves on pipe lines will prevent 
many maintenance problems from 
becoming serious — save many 
dollars in time lost or material 
destroyed as well. 

Crane relief valves are made in 
brass, iron and steel — designed 
to control air, gas, water or steam. 
Available in sizes from %" to 5” 
to meet every requirement where 
a relief valve may be necessary. 


lief valve, placed on the low pressure side of the pressure reduc- 
ing valve, gave assurance that in the future, failure of the pressure 
regulator would not result in further disaster to beef stews. 

RESULTS: (1) No more danger of uncontrolled steam under high 
pressure reaching the cooking kettles. (2) One more user of valves 
and fittings has learned that Preventive Maintenance prevents 
further trouble from valves by recommending the correct valve of 
the correct materials in the correct hookup. (3) Another valve user 
has found that he can be assured sound advice on piping problems 
by calling the Crane Representative. 


This case is based on an actual experience of a 
Crane Representative in our Kansas City Branch 


@CRANE 


CRANE CO., GENERAL OFFICES: 
836 S. MICHIGAN AVE., CHICAGO 
VALVES + FITTINGS + PIPE 


NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS IN ALL MARKETS 


establishes a connection from the working space Ba 


of the pump to said unloading port. 
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The New CATALOG is out. Have you 
ordered your copy? Price the same as last 
year—$3.00, postpaid. See page 64 for 
full details. 


2,176,353 
MANUFACTURE OF AUTOMOTIVE FUEL 
Jacque C. Morrell, Chicago, IIl., assignor to 

Universal Oil Products Company, Chicago, 

Ill., a corporation of Delaware 
Application July 30, 1936, Serial No. 93,372 
2 Claims. (Cl. 196—49) 

1. A process for producing Diesel engine fuel 
and fuel for spark ignition engines from paraf- 
finic and mixed base residues heavier than gas 
oil, which comprises, subjecting such residue to 
a temperature of from about 950 to 1100° F. 
for a cracking time of the order of less than five 
seconds, separating resultant vapors from un- 
vaporized oil, fractionally condensing the vapors 


to form a condensate of hydrocarbons heavier 
than gasoline and removing this condensate 
from the process, subjecting said unvaporized 
oil to a temperature of from about 850 to 950° 
F. for a time period ranging from about |) t0 
40 seconds to convert a substantial portion 
thereof into gasoline, fractionating the vapors 
formed by the last-named cracking treatment t0 
condense fractions thereof heavier than aso 
line, and finally condensing and collecting the 
fractionated vapors. 
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Bauer Named General Sales 
Manager for Witte 
Engine Works 


Mi... ED H. WITTE, President of the 


Witte Engine Works, Kansas City, Missouri, _ 


has just announced the appointment of Frank 
K. Bauer as General Sales Manager and com- 
pany Secretary effective August 16, 1940. 


Frank Bauer comes well qualified to head up 
the Witte sales force and was chosen by the 
company as a result of his successful sales record 
with the National Battery Company. He served 
with the latter organization for the past seven- 
teen years, starting out as a cub salesman in 
Kansas City. He was promoted to District Sales 
Manager in 1927, Kansas City Division Sales 
Manager in 1933, and General Sales Manager 
at Saint Paul general offices in 1937. During 
this period, he supervised light plant generator 
and battery sales as well as directed automotive 
battery sales from their nine factories. 


The recent development of small Dieselectric 
plants by the Witte Engine Works, which are 
particularly adapted to handle the power and 
light requirements of super service stations, 
garages, tourist camps and resorts, hatcheries, 
locker plants, and small factories, has opened 
up a new and broad field. In heading up the 
Witte sales force, Bauer plans to bring about a 
substantial increase in the number of repre- 
sentatives and distributors to serve this tre- 
mendous field. 


CODRINGTON SPEAKS 


Construction of two additions to present build- 
ings by the Cleveland Diesel Engine Division 
of General Motors Corporation, 2160 West 
106th Street, Cleveland, Ohio, will be started 


soon to provide room for increased production 
made necessary by recent orders and the pros- 
pect of continued steady volume on a higher 
level than heretofore, George W. Codrington, 
General Manager, announced. 


The additions will total 37,650 square feet of 
floor space. One wing, 100 x 240 feet, will be 
added to the present test building and another 
65 x 210 feet will go on the present assembly 
building. The additions will be of the same 
steel and glass design as the present structures. 


The Division not only has on hand a large 
volume of orders for Diesel engines and other 
marine propulsion equipment from the U. S. 
Navy but acceptance of the GM version of 
Diesel-electric drive for commercial vessels of 
all sizes and types is rapidly increasing, George 
Codrington said. 


The Division has developed a highly effective 
type of marine Diesel-electric drive, now used 
on dozens of ships on both Coasts, the Great 
Lakes and other inland waterways. 


Manzel Force Feed Lubricators played an important part in the superb performance of 
the M. S. “Sea Witch” in her recent trials off Florida’s West Coast. Each of the two Nord- 
berg Diesels with which she is powered, has nine 6-feed Manzel Force Feed Lubricators. 
One of the Manzels is indicated by the circle in the photograph of the engine above and the 
other 8 are clearly shown. The “Sea Witch” is the first of 8 ships in this class to be pow- 
ered by Nordberg engines, Manzel lubricated. 


Designed to meet the exacting requirements of Diesel engines, Manzel Lubricators force 
oil into the engine cylinders in accurately measured quantities with unfailing regularity. 
There is no guesswork about Manzel lubrication for the exact amount of oil being supplied 
to each point is shown in the sight glass after it has left the pumping mechanism and is 


actually on its way to the cylinder. 


Diesel Engines lubricated with Manzel Lubricators operate more efficiently, last longer 
and use less oil. Specify Manzels when ordering your next engine. 


MANZEL BROTHERS CO. 


275-277 BABCOCK ST. 


BUFFALO,N.Y. 
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... the larger, the BETTER 
PENFLEX Exhausts 


¢ Every increase in size also increases 
the importance of flexible connections, 
not only on account of faster-increasing 
rigidity of solid-wall pipe; greater 
thermal strains are highly important, too. 
With PENFLEX there is %” of “come 
and go” for every foot of length. It 
bends without heat or use of special tools. 


Continued economies in the larger 
sizes is relieving manifolds of all vibra- 
tional strains, thus reducing chance of 
accident. By means of PENFLEX 

threaded couplings or bolted 
Send for flanges, much time is saved dur- 
Bul. 70 ing overhauls. Send us a sketch of 


your needs. 


Pennsylvania Flexible Metallic Tubing Co. 


7231 Powers Lane, Philadelphia, Pa. 


ARE 
YOU WATCHING 
THIS DANGER SIGNAL? 


Overheating of Diesels, often due to lime 
scale and rust in water jackets, may cause 
other costly trouble unless corrected. You 
can easily restore cooling efficiency by 
cleaning water jackets with fast-working 
Oakite Compound No. 32. Deposits are 


thoroughly, quickly removed. Method is 
safe, economical. Write for full data. 
OAKITE PRODUCTS, INC. 
22D Thames St., New York 
Est, 1909 


RK 
DIESELENGINES 


STATIONARY=— MARINE 


RKO 


Two Cycle Type 
750 to 6500 H. P 


Four Cycle Type 
600 to 1500 H. P. 


NORDBERG MFG. CO. 
MILWAUKEE, WIS. 


LION NATURALUBE OILS 


T HE Lion Oil Refinery at Eldorado, Arkan- 
sas, announces they have appointed General 
Lubricants, Inc., with offices at 514 West 57th 
Street, New York City, as their distributors of 
Naturalube oils and greases in Eastern Pennsyl- 
vania, New Jersey, New York, and all New 
England States. 


This is the first entry the Lion Company has 
made in the eastern market, although they are 
very successful in the marketing of their prod- 
ucts in the Middle West and the South. The 
many inquiries they have had from the eastern 
territory regarding Naturalube is responsible 
for their decision to make these products avail- 
able through General Lubricants, Inc. 


Naturalube oils and greases are the products 
from crude oil found in the southwestern 
corner of Arkansas in the Smackover Field. Due 
to the base crude from which it is produced, 
many unusual properties are claimed for this 
lubricant including solvent and _penetrative 
properties and very high film strength. 


NEW DIESEL ENGINE CATALOG 


oD UST off the press, the DIESEL ENGINE 
CATALOG, Volume V, is now ready to mail. 
320 pages, size 1014 in. by 1314 in., 820 illus- 
trations. Edited by Rex W. Wadman. Price 
$3.00 postpaid. 


One hundred twenty-four different models of 
Diesel engines are described in full detail in 
this new book, seventeen more than in Volume 
IV published last year. 


This new book on Diesel engines is entirely 
different from any other book published on the 
subject. It describes and illustrates in intimate 
detail ALL engines now available on the 
American market, as such it is tremendously 
useful from many different angles. 


Beautifully illustrated in color, with sectional 
drawings visualizing with complete clarity the 
design features of each engine, this new book 
brings you under one cover a marvelously clear 
picture of the engines now available. Right 
up to the minute, as modern as tomorrow, 
printed on a big page size (1014 in. by 1314 
in.) to make the illustrations readable, this new 
book is indispensable to the Consulting Engi- 
neer, Diesel Salesman, prospective Diesel engine 
buyer—yet the price is but $3.00 postpaid. 


We offer you this new book, believing it to be 
the finest book of its type ever produced, au- 
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it Maintains Lubrication 
Lessens Frictional Wear 
Resists Rust 


AMERICAN CHEMICAL PAINT CO. 


Department 304, Ambler, Pennsylvania 
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thoritative, informative, beautifully printed and 


+ pound —a book you will be proud to own, a 


book from which you will obtain much useful 


information. 


Copies of the DIESEL ENGINE CATALOG, 
Volume V, may be obtained from Dteser 
Encines, Inc., 2 West 45th Street, New York, 
N. Y. Price $3.00 postpaid. 


Bigger and better than ever before: The 
Fifth Edition of the DIESEL ENGINE 
CATALOG is now ready to mail. See 
page 64 for details. 


NOVEL TEST OF FARREL 
GEAR DRIVES FOR 
FIVE C-1 SHIPS 


Fw manufacturing plants have facilities 
on a test block for absorbing over 4000 shp. at 
90 rpm., which was the problem faced recently 
by the engineers of Farrel-Birmingham Com- 
pany, Inc., Buffalo, N. Y. Although marine re- 
duction gear drives of this size for use with 
Diesel engines have seldom before been factory 
tested prior to shipment, Farrel officials insisted 
upon a week’s trial for each at full rated load 
before five main propulsion gear sets of 4150 
shp. were delivered to the U. S. Maritime Com- 
mission C-1 ships now building at the Western 
Pipe & Steel Company at San Francisco. The 
ingenious method of applying this load to con- 


duct the tests is of unusual interest. 


As the accompanying illustration indicates, the 
gear units were tested in pairs and the load was 
applied as follows: The far pinions were con- 
nected by a short length of high tensile strength 
steel shaft capable of torsional distortion with- 
out breaking or losing its elasticity. Two halves 
of a rigid coupling fitted with large hexagonal 


QUINCY COMPRESSORS 


for DEPENDABLE DIESEL 
STARTING SERVICE 


You'll be proud to have a dependable—good look - 
ing—QUINCY COMPRESSOR for Diesel starting 
service. Modern design and new operating features 
assure outstanding over-all efficiency. Construction 
is simplified. Radiation area is 12% greater. Lubri- 
cation is more thorough—more positive. 


QUINCY COMPRESSORS are installed in hun- 
dreds of Diesel-powered plants throughout the 
country on all types of Diesel Engines. Many leading 
Diesel Engine manufacturers furnish QUINCYS as 
standard equipment. They are also standard on 
many well-known makes of Diesel auxiliary Units 
for Marine service. Designed for every starting 
service requiring intermittent pressures up to 500 
pounds per square inch. Remember, specify QUINCY 
COMPRESSORS for dependable Diesel Starting 


Service. 
GET NEW FREE BOOK 


Contains complete information on QUINCY 
COMPRESSORS for Diesel Starting service. 


Yuiney 
COMPRESSOR CO. 


490 Maine Street, Quincy, Iinois 
Branch Offices: 


New York Chicago San Francisco 


Only Yuiney 


OFFERS ALL THESE FEATURES 


lL Roller Bear- Lynite Rods 
6, Constant Level 


2. Semi-Steel Pistons Oiling 

3, Perfectly Balanced 7, Improved Cool- 
* Crankshaft * ing. 

4, Cushioned Steel 8, Nickel Chrome 
* Valves * Castings 


METERING 


WILL STOP LOSSES... CUT COSTS 
IMPROVE EFFICIENCY 
IN YOUR PLANT 


There is only one ac- 
curate way to measure 
the oil consumed by 
Diesel engines—by met- 
er. Diesel power re- 
quires accurate meter 
records to prove its 
economy. In addition, 
the careful daily anal- 
ysis of meter readings 
will show up power loss 
at its inception and 


Pittsburgh Piston guard against overloads. 

Meter for Measur- 

ing Used by Write for literature. 
lesel Engines. 


PITTSBURGH EQUITABLE METER CO. 
PITTSBURGH. PENNA. 


WOODWARD GOVERNOR CO. 


WORLD'S LARGEST AND EXCLUSIVE 
MANUFACTURERS OF HYDRAULIC 
s 


_ GOVERNORS FOR PRIME MOVE 
ROCKFORD ILLINOIS 


VIKING. 


AFETY CONTROLS 
writes DIESEL SINES 
Ki ME ANTS, |! 


CONN 


BRIGGS 
FULLERS EARTH 


BLOCKS 


ARE BEST 
for 


LUBRICATING 


and 


FUEL OIL 
CLARIFICATION 


BRIGGS CLARIFIER CO. 
3262 K Street N.W. 
Washington, D. C. 
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WITTE 
DIESELECTRIC 
PLANTS 


Pay You Dividends In 
Cheap Power and Light 


Wherever, or for whatever you need cheap 
power and light, you find these WITTE 
Dieselectric Plants ready to serve you—any 
hour of the day or night—at a low cost 
that means money in your pocket. 


Ie aK. W.H. for the electricity you 
Operate on cheap, non-explosive feel. 
So So efficiently built that they guarantee con- 
stant low operating and low upkeep cost— 
without need ef supervision. Can be op- 
erated by anyone. Backed by 70 years of 
reliability. 
$825 and up f.o.b., K. C., Mo. Vertical 
and Horizontal—available in all electrical 
characteristics. 110 volt A.C. or D.C. for 
direct light and power or 32 volt for battery 
charging. Two units can be synchronized 
for extra power at low cost. 


WITTE ENGINE WORKS 
244-D Oakland Ave., Kansas City, Missouri 


When YOU need trained men to oper- 
ate, repair or service your Diesel 
equipment — write the nearest 


HEMPHILL DIESEL SCHOOLS 


All communications concerning graduates of Hemp 


hill Diesel. — should be sent to one of the follow- 


ing 
2.28 Queenie. Lic, New YOM 519 South Western 
Ave, HICAGO, ILLINOIS # 2121 San Fernando Road, Los 
CALIFORNIA 421 Monroe Avenue, MEMPHIS 
NESSEE @ 1365 Granville: Street, VANCOUVER, B.C 


sections were bolted to the near pinion shafts. 
After computing gear tooth pressure under full 
load conditions this pressure was transmitted 
to the gear teeth by holding one half of the 
coupling stationary and turning the other half 
by means of a large wrench correctly weight- 
loaded. When the desired tooth pressure was 
attained the two halves of the coupling were 
bolted together and full load conditions then 
maintained within the two gear cases. The elec- 
tric motor at the lower left-hand corner of the 
picture maintained operating speed of the units 
once they were in rotation. Although full power 
of over 4000 shp. was not actually transmitted 
by the gears, an equivalent load in the form of 
gear tooth pressure simulated actual service 
operating conditions and assured the builders 
that each unit was completely satisfactory for 
shipment and installation. 


In service, each pinion will be connected to a 
7-cylinder, 2-cycle, Busch-Sulzer Diesel rated at 
2160 bhp. at 233 rpm. for normal continuous 
duty and will transmit this power through the 
bull gear to a single propeller at 90 rpm. Elliott 
electro-magnetic couplings will be installed be- 
tween engines and pinion shafts to absorb tor- 
sional vibration and protect the engines against 
possible shock from propeller fouling or strik- 
ing an obstruction. The electric coupling is car- 
ried on its own shaft, which passes through the 
pinion and revolves in its own bearings. The 
pinion also revolves in its own individual bear- 
ings, and is connected to the coupling drive 
shaft through the medium of a flexible coup- 
ling. This arrangement permits the pinion to 
align itself without interference from the 
weight load of the coupling. 


The Farrel gear units measure approximately 
20 feet overall athwartship and, so far as ig 
known, these tests are the most ambitious ever 
successfully completed by any gear manufac 


turer. 


Use the coupon on page 64 to order 
your copy of the Fifth Edition of the 
DIESEL ENGINE CATALOG— just off 
the press. Price $3.00. 


NEW BOOKLET DESCRIBES 
MODERN METHODS OF 
SCALE AND RUST 
REMOVAL 


@: special interest to municipalities, utili- 
ties, truck and bus fleet owners, railroads, dairy 
plants, industrial power users, and other Diesel 
operators interested in safe, modern methods of 
removing water scale and other deposits from 
cooling jackets of Diesel engines, is a new 
twenty-page, illustrated booklet just issued by 
Oakite Products, Inc. 


The booklet describes a recently developed ma 
terial, Oakite Compound No. 32, and tells how 
it makes possible the safe, effective descaling of 
many other different types of water-cooled 
equipment, such as surface condensers, me 
chanical refrigerating equipment, vertical open- 
type condensers, and compressors, without the 
need of expensive, time-consuming mechanical 
methods often previously resorted to in han 
dling maintenance work of this nature. 


Copies of this interesting, fact-filled booklet 
are available upon request. Write to Oakite 
Products, Inc., 22D Thames Street, New York, 
N. Y. 


dealers. 


Sizes: 1 to 300 KVA 


Single or 3 Phase 


Furnished with either direct connected 
Stock shipment. 


COLUMBIA ELECTRIC MFG. CO. 
4503 HAMILTON AVENUE - CLEVELAND, OHIO 


or belted exciter. 


COLUMBIA A. C. GENERATORS | 


@ Columbia A. C. Generators are quality built and 
attractively priced for resale by engine builders and 


Speeds 1800,1200, 900, 720,600,514, 450R.P.M. 


A. C. Generator with 
Direct Connected Exciter 


“4 


OUR 78TH YEAR 


PICKERING GOVERNOR CO. 


PORTLAND, CONN. | & 


— 


Gray Marine Diesels 
Based on the Engine developed 
and built by General Motors, 
adapted — equipped for marine 
use 
1 to 6 cylinders, 25-165 H.P. 

Both Rotations 

Reduction Ratios to 4.4:1 

Fresh water cooling is standard 
GRAY MARINE MOTOR COMPANY 
690 Canton Ave. Detroit, Mich. 


Make Quality ee as Needed 
From Sheet VELLUMOID 


A knife or ball peen hammer, with a few yards of 
VELLUMOID, and every 
VELLUMOID Gasket ls a is a Quality Product you can rely on. 


THE VELLA Co., WORCESTER, Mass. & DETROIT, Mich. 
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gasket is at your elbow. Every 
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